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INTRODUCTION 


The term “athetosis” meaning “without 
fixed position,’ was introduced by Ham- 
mond (18) who stated, “It is mainly char- 
acterized by an inability to retain the fin- 
gers and toes in any position in which they 
may be placed, and by their continual mo- 
tion.” He noted that the “involuntary” mus- 
cular movements of the fingers and toes 
were “not those of simple flexion and exten- 
sion, but of more complicated form.” The 
movements were slow, “apparently as if 


_with deliberation and with great force,” and 


paroxysmal. During the continuation of the 
movements the arm was “hard and rigid,” 
and the calf of the leg was in a “state of 


tonic spasm” while the toes were in motion. 


He described a peculiar posture of the hand, 
with the little finger strongly abducted, the 
ring finger less so, the middle finger slightly 
flexed, the index finger extended, and the 
thumb extended maximally. 

Shaw (31) discussed bilateral athetosis, 
and quoted Gairdner’s description, ‘“Some- 
times the wrist is strongly flexed and at 
other times it is strongly extended, and very 
often the fingers are in precisely the oppo- 
site position to the wrist; sometimes indi- 
vidual fingers are flexed while*others are 
extended and all more or less rigid.” Shaw 
himself described movements of the head 
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and face, consisting of a slow protrusion of 

the head forwards and upwards, or to one 
side or.the other, and then of its retraction 
downwards and. to the other side. He de- 
scribed movements around the mouth, es- 
pecially bouts of retraction of the lips and 
relaxation, and slow protrusion and retrac- 
tion of the tongue. Movements of the fingers 
seemed “independent one of the other, for 
not only do they bend and extend them- 
selves capriciously, out of unison with the 
others, but the flexions happen now at the 
second, then at the proximal joint, while the ~ 
forearm is ever on the move from pronation 
to supination and back again.” These move- 
ments were more prominent in the distal 


segments of the extremities than in the 
_proximal. The gait was a “pseudotabic”’ 


gait and the patient often protruded the 
abdomen and kept the shoulders well back 
when walking. | 

Anton (1) pointed out the frequent asym, 
metry of disorder, the occurrences of as- 
sociated movements and noted the frequent 
contraction of the antagonists first in an 
attempt at willed movement, this latter phe- 


“nomenon being especially prominent in the 


leg. The movement disorder became more 
apparent as the patient tried harder to make 
a voluntary movement. 

Foerster (11) has provided an extremely 
detailed description accompanied by a 
wealth of photographs of the motor dis- 
order in double athetosis. He not only de- 


scribed the relatively slow combinations of 


movements in the face, hands and feet; in 
all of their multifold combinations and var- 
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iations, but also documented the presence 
of associated movements, in general as an 


identical mirror image in one limb of the 


“willed” movement in another, and 
movements involving not only all the limbs 
(generally as an extension movement), but 
also the head and trunk (flexion or retrac- 
tion). He also pointed out that these move- 
ments consisted primarily of motor. syn- 
_ergies, for example, a flexion synergy of the 
leg consisting of flexion and abduction of 
the leg with supination of the foot and ex- 
tension and abduction of the great toe, or 
’ an extension synergy consisting of extension 
and adduction of the leg with plantar flexion 
of the foot. In the upper limbs extension of 
the arm was associated with pronation of 
the hand, and flexion with supination. 

In recent years the term “athetosis” or 
“athetoid” has come to be regarded as an 
entity in the classification of cerebral palsy. 
With Wyllie (41) we regard this unre- 
stricted use of the term as unfortunate, for 


it is-clear from description in more recent. 


literature that many patients called “athe- 
toids” do not exhibit the phenomena of 
athetosis as understood by the neurologist 
and as originally described by Hammond, 
Shaw and others. Furthermore, such unre- 
stricted use of the term artificially com- 
partmentalizes a group of disorders, and 
obscures a possible relationship with the 
other clinical aspects of cerebral palsy. 

In our experience (35) athetosis occurs 
relatively infrequently in pure form. Its 
association with infantile spastic hemiplegia 
is well known and bilateral athetosis fre- 
quently complicates spastic diplegia or 
quadriplegia. Regarding this it is of interest 
that Carpenter (2), in his recent study of 
the relation of athetosis to lesions of the 
basal ganglia, questioned the presence of 
athetosis in all cases so described, and com- 
mented on the lack of detailed description 
of differences in cases. He also noted that 
bilateral paresis and “spasticity” were pres- 
ent in half of the cases of “double atheto- 
sis.” 


We would that some .e general rela- 


a 


tionship exists between the various clinics] 


syndromes of cerebral palsy as defined by 

Kurland (24) for our own studies suggest 
that any differences may be more apparent 
than real. In many respects the movement 
deficits in the “spastic” syndromes are of 
the same physiologic nature as those of bi- 
lateral athetosis (34, 35). Indeed the Vogts 
(36) have suggested that congenital double 
athetosis is only a more intense form of 
“Little’s disease.” Marked similarities are 
also evident in —— paper (10) on 
“spastic syndromes,” and more recently 
Denny-Brown (4). has commented on the 


probable relationship ¢ f these various coma 


cal syndromes. 

In this paper we shall be iatianeed with 
some of the physiological aspects of con- 
genital bilateral, or generalized athetosis 
(double athetosis) not accompanied by 
spasticity, or cerebellar symptoms (as fre- 


quently observed in Kernicterus). The pa- 
tients have been children, ranging from 


three to fourteen years of age, and all have 
exhibited athetosis in addition to other defi- 


‘cits in motor function associated with this 


ment has been common, as has been also a 


phenomenon. Some a | mmetry-of involve- 
greater disability in ao of the lower ex- 


tremiti¢s than the upper. 


GENERAL DESCRIPTION F THE MOTOR DEFICIT 


At complete rest, either lying on a bed in 
any position, or sitting quietly in a chair 
with the trunk rested against the back of 
the chair, the,patient exhibited no abnormal 
or “involuntary” movements in any part of 
the extremities, head or trunk. This absence 
of extraneous movement occurred with the 
patient relaxed, but not necessarily asleep, 
as in all instances full awareness was main- 
tained. Indeed, 


many patients in a standing position, giving 
light support so as to allow maintenance of 
balance, in which instance the patient could 
become so. relaxed that again no abnorm:1] 
movements. occurred even in this position. 


it was possible to place : 
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On the other hand certain abnormalities of 


| ; osture of the limbs might obtain in any of 


‘these positions, but these will be detailed in 


« later section. Aside from these postural . 
sbnormalities, however, one would not be 


iapressed with any disorder of motor func- 
tion with these patients in the resting state. 

The abnormal movements characteristic 
o' athetosis were precipitated by a variety 


_ of circumstances, Thus, they were set off 


by attempts at postural adjustment, or by 
an attempt at voluntary movement of any 
sort in any segment of the body; and any 
“willed” movement might produce charac- 
teristic athetosis in another part. Thus 


willed movement of an upper extremity 


could cause athetosis in the same limb or in 
the other limb and/or also in the lower ex- 
tremities. and face. An attempt to speak 
could initiate athetosis in the hands or feet, 
as well as the face. As the willed effort was 
intensified, so:the abnormal movements in- 
creased in amplitude and violence. In many 
respects emotional! situations seemed to pro- 
_voke athetosis; more readily than any other. 
Thus, if the patient was tense or slightly 
apprehensive at the approach of a stranger, 
or under the situation of a medical examina- 
tion, athetotic movements were striking. 
Athetosis-was most prominent in the 
upper extremities, less marked in the face, 
and then occurring particularly around the 


mouth, and least marked in the lower ex- . 


tremities. Again, athetosis was most ap- 
parent in the distal segments of the 
extremities. In the upper extremities the 
phenomenon was ¢haracterized by slow, pe- 
riodic, arrhythmi¢al changes of posture in 
the fingers. Thus, if the fingers were pri- 
marily flexed in, a “resting” state, they 
would periodically extend and flex again; or 
if generally extended at rest, they would 
fiex periodically. There might be a number 
of eycles of flexion and extension, either of 
approximately equal or unequal velocity, 
or there might be only one cycle of flexion 


end extension followed by a period of rela- 
tive quiescence. The alternating flexion and. 
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extension might be complete or incomplete, 
so that oftentimes only fragments of a full 
swing from complete flexion to extension 
were apparent. The movement might be one 
of flexion of half-closed fingers with a re- 
turn only to the apparent resting posture, 
or it might be one of varying degrees of 
extension of half-closed fingers with return 
only to the resting posture and not followed 


by complete flexion of the fingers. Flexion of 


the fingers might occur at either the meta- 
carpophalangeal joints, or the interphalan- 
geal joints. Extension or flexion of fingers 
might occur relatively simultaneously, or 
one finger might flex or extend after another 
in sequential fashion. Not uncommonly cer- 
tain fingers flexed while others extended. 
Extension of the fingers was usually asso- 
ciated with abduction of the fingers, and 
flexion with some adduction. Extension or 
flexion of fingers might be accompanied by 
either flexicn or extension of wrist”, and fre- 
quently extension of fingers occurred with 
flexion of the wrist, producing the well- 
known “athetoid posture” of the hand. 
Pronation of the wrist often occurred with 
extension of fingers, while supination ac- — 
companied flexion of fingers. With extension 
of the fingers the thumb also usually ex- 
tended and abducted, but occasionally 
might extend and adduct. The fingers some- 
times closed around a thumb flexed at the 
metacarpophalangeal joint, so as to trap the 
thumb between the fingers. 

Movements of the head constituted 
swings of variable degree from side to side, 
associated with dorsi- and ventroflexion. 
The jaw might strongly deviate to one side 
as the head swung to the opposite. As in the 
hands these movements might be only frag- 
mentary of a complete cycle. Abnormal 
movements were particularly frequent . 
around the mouth, in which pursing or puck- 
ering and protrusion of the lips alternated — 
with retraction of the corners of the lips, or 


? Flexion of fingers and toes, or hand (wrist) - 
implies palmar or plantar flexion; extension of 
‘these parts implies dorsi-flexion. 
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\wide parting of the lips. The tongue might 
‘protrude and retract slowly and _periodi- 
‘eally. These movements were especially 


when the patient attempted speak- 


ng, but also obtained on attempt at move- 
ment of the trunk or extremities. 

Athetosis was least common in the feet, 
but when present was similar to that in the 
hands, being primarily an alternation be- 
tween flexion and extension of the toes, ad- 
duction again associated with flexion and 
abduction with extension. In general, the 
toes moved together, but occasionally the 
great toe moved in an opposite direction to 


the others, so that extension and abduction — 


of that toe might occur together with flexion 
of the other toes. Less frequent was a se- 
quential alternation of. flexion and exten- 


ataxically toward the obj ect. ‘Dieting this 
whole process the fingers might remain 
either extended, or flexed strongly, or might 
exhibit the alternating movements of athe- 


tosis. It seemed as if the hand actually “pre-_ 


ferred” to back away or withdraw from the 
sought-after object. All patients exhibited 


some degree of difficulty in extension of the 


upper limb, although not always as pro- 
nounced as in this patient. Most often ex- 
tension was slow and deliberate, accom- 
panied by a moderate amount of ataxia. 
Because of this difficulty in extension the 
patient oftentimes bent his head, and some- 
times the upper trunk strongly forward, so 
as to get the upper oy closer to the 
object desired. 

Equally prominent was a difficulty in ad- 


sion of all the toes. \| duction of the upper limb which occurred 


__- The abnormal movements so far described 
have been those of distal limb segments and 
of the head, and characteristic of the phe- 
nomenon of athetosis as originally described 
by Hammond (18) and Shaw (31). Abnor- 
mal movements also occurred, however, in 
proximal limb segments and trunk, but a 
_ description of these shall be postponed to a 
later section. 
The most striking movement disorder oc- 
curred when the patient attempted volun- 
tary use of the limbs. It was particularly 
difficult for the patient to extend the upper 
limb in order to reach for an object. Very 
often an effort to extend the limb succeeded 
only initially in producing increased flexion 
of the limb, an opposite reaction to the one 
desired. Thus, as one patient attempted to 
-reach for an object the arm abducted 
strongly at the shoulder, flexed at the elbow 
and pronated at the wrist, so that the hand 
approached the side of the head with the 
fingers and thumb strongly extended and 
abducted (Figure 1). As the effort to extend 
the limb was increased, the hand would re- 
main relatively in this position with simul- 
taneous contraction of flexors and extensors, 
then going on to a violent fiexion-extension 
tremor at the elbow before finally extending 


object... 


in varying degrees in all patients. Indeed, 
after some patients got the arm extended, 
it remained extended widely at the side be- 
cause of an inability to adduct the limb to- 
ward the midline. Because of this difficulty 
the patient commonly had to turn the up- 
per trunk. to bring the hand around to the 


Flexion movements on the other hand, al- 


though ataxic, were not so difficult to per-— 
form and an antagonistic | 


extension movement. 

Once the hand could be brought close to 
the object there was generally a wavering 
ataxia, and at this moment the limb might 
abduct and flex away from the object, or 
the hand might actually touch and palpate 
the object, only to withdraw again (Figures 
2B and 3). The hand generally approached 
the object with fingers widely extended and 
abducted; there appeared to be extreme dif- 
ficulty in getting the fingers to close around 


the object, and every attempt to flex them 


frequently resulted in an increased extension 
and abduction of the fingers. Less frequently 
the hand approached the object with the 
fingers flexed strongly, in which instance it 
then appeared difficult for the patient to 
open the hand in order to grasp the object. 
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Fic. 1. Selected. frames from motion picture film to show patient reaching toward object 
with right hand. (Read from above down, left to right). Entire action required six seconds 


before object could be reached. 


‘The closed hand vet might touch the 


ject and then fly off following contraction 
of antagonistic muscle groups (Figure 4). 
In some patients the initial flexion of the 
limb away from the object was accompanied 
by a turning of the head and eyes, and in- 


deed the whole upper trunk away from the 


object towards which the patient was to 


‘reach, and in such instances there was of 


course a misdirection of vision, so that the 
patient could not see the object towards 
which he was reaching. In other patients, 
however, there seemed to be marked dis- 
order in “hand-eye coordination” and even 
though there was no movement of the head 
ad eyes away from an object, patients of- 


tentimes would strike out wildly at an ob- 
ject without looking at it. 

Once an object was grasped it might be 
immediately dropped following wide exten- 
sion and abduction of fingers and thumb. 
Some patients, however, were able to grasp 
an object but then had difficulty in releasing 
it. It became evident that if the object 
grasped, touched the ulnar part of the hand 
it was more likely to be dropped. If grasped 
in the medial part of the palm a difficulty in 
releasing -the object was more apparent. In 
like manner if the patient grasped the ex- 
aminer’s fingers with the medial part of the 
hand, one could detect a tightening of the 


grip as the patient attempted to release the 
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Fig. 2. A: to show over-flexion of legs when walking. B: to show over-extension and ab- 
duction of fingers as hand approaches ee Index asso — object (middle frame) 


and withdraws 


grasp. As the fingers flexed to grasp an ob- 
ject, marked flexion of the wrist also oc- 
curred rather than the synergistic wrist ex- 
tension of the normal grasp. As the object 


was gripped more tightly, the wrist flexed 


even more and was then associated with 
synergistic flexion of elbow and shoulder. 


} 


A disorder of facial eee was ob- 


served when these patients attempted to 


speak and this was more apparent when 
there was an attempt to pronounce a plosiv 
sound, such as P or B, in which approxime- 
tion of the lips is required. Such a move - 
ment first preceded by variable degrecs 
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| Fic. 3. To show hand touching and palpating object, and finally withdrawing. 


of opening of the mouth, which was then 
followed by a slow, poorly sustained ap- 
proximation of the lips. Opening of the 
mouth might be accompanied by retraction 
or protrusion of the tongue, but closing of 
the lips seemed to be accompanied more by 


protrusion of tongue if such occurred at all. 


Both approximation and separation of lips 
could be produced voluntarily by the pa- 


tients, the latter more easily than the for- 


mer. 


The patients had varying degrees of abil- 


ity to change position of the body and to 
sit, stand and walk. Thus, all could change 


from supine to prone, or vice versa. Various. 


differences in head control were observed 
and will be discussed in the next section. 
(nee in the prone position the trunk could 
be elevated by, extending the arms and it 


was possible for all the patients to crawl. 
Sitting was generally accomplished; if possi- 
ble at all, by rolling from supine to prone 
and then getting into a sitting position in an 
infantile quadrupedal manner, rather than 
by flexing the trunk from the supine posi- 
tion in the mature; manner. 

The so-called associated movements were 
frequently seen in these patients occurring 
as similar or reciprocal movements in limbs 
other than those being voluntarily moved. 
They were particularly prominent in the 
upper limbs. Thus, attempt at willed finger 
flexion of the right hand could induce flexion 
of the fingers in the left hand. Or flexion of 
the right arm might induce either flexion or 
extension of the left arm (Figure 1) and 
such movements then occurred as movement 
synergies as described earlier by Foerster 
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Fic. 4. Closed hand approaches and touches object, opens and then withdraws. 
| 


(11). Associated movements could be of 
equal or lesser range to that of the vo 


tarily moved limb. 

In like manner mass movements were 
present under a variety of circumstances. 
They involved all four limbs, usually con- 
sisting of extension and abduction synergies 
of all, often associated with retraction of 
head and trunk. They were rapid, phasic 
movements of short duration. They too 
might obtain upon any attempt at willed 
movement, but wére more prone to occur on 
attempts to change position of the body in 
“space, or to maintain a sitting or standing 
_dalance in those ‘patients having such abil- 
movements were also a prominent 
accémpaniment of sudden emotional stim- 
uli, such as a loud noise (Figure 5D). : 


A peculiar defect of gait was noted in 
those patients who could walk. First of all, 
there was a sali: the head and trunk 
to be thrust backwards and a tendency for 
the patient to fall backwards. This move- 
ment of head and trunk occurred in certain 
degrees of violent jerks of short duration. 
Associated with these violent movements of 
head and>trunk were oftentimes violent 
movements of extension and abduction of 
the upper extremities, and extension of the 
lower extremities, which themselves miglit 
throw the patient off, balance. In those pi- 
tients who could walk, a marked over-flexion 
of hips and knees oceurred associated with 
over-flexion of the feet (Figure 2A). This 
resulted in a strange shifting, ataxic gait in 
which hip flexion was particularly remark- 
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eble. With flexion of the legs there was also 


some abduction at the hips, and with flexion . 


of the feet a marked dorsiflexion and abduc- 
tion of toes occurred. The foot often ap- 


peared to suddenly spring from the floor. 


The patient moved slowly as the feet were 
not advanced’ far enough. Patients unable 
to walk alone, when supported also showed 
this peculiar over-flexion of the lower ex- 


tremities when attempting to take steps. 


Over-adduction of the limbs or scissoring 


gait was not observed in any of these pa- 


tients. 


Some asymmetry of motor deficit was ap-. 


parent in all of these patients, so that the 
ataxia or abnormal movements of one limb 
would be more prominent than another. In 
walking one limb might overflex more than 
the other, and in like manner it might be 
more difficult for. the patient to extend one 
limb than the other. Indeed, in one patient, 


whereas the right hand most often ap- 
proached an object with fingers widely ex- 
tended and abdueted, the: left hand more 
frequently approached with the fingers 
strongly flexed. | 

Strength was | 


apparently diminished 
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throughout for all movements. In general 
this appeared to be more of a difficulty in 
maintaining a strong contraction, for at the 
initial moment of contraction in any mus- 
cle group-one could detect considerable 
strength of contraction. In the limbs the ap- 
parent weakness was more prominent in dis- 
tal parts, that is, in the hands and feet, than 
in proximal. 

In general some fonts of the difficulties 


described above obtained in all the patients. 


There were differences of degree, however, 
so that the movement disorder was not so 
prominent in one patient as in another. It 
has been noted that some patients could 
stand and walk, others could not, and there 
were certain differences from the usual rest- 
ing posture to be described later, but it was 
established that at one time or another all . 
the patients had presented similar mani- 
festations of motor defect. The significance 
of the differences will be discussed in a later 
section. | 


REST POSTURE 


The resting pestials in the supine ‘position 
was striking, in the upper 


Fic. 5. A: extension of toes following contact stimulation of outer border of foot. B: 
flexion of toes se contact stimulation of medial sole. C: extension of fingers and wrist fol- 


lowing contact 
following sudden, unexpected noise. 


stimulation of ulnar border of hand. D: extension and abduction of arms 
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limbs. This consisted of abduction and ex- 
ternal rotation of the shoulder, flexion of the 
elbow to 90° or less, and pronation or supi- 
nation of the wrist, which was also occasion- 
ally slightly flexed. In general the fingers 
were flexed or extended to various degrees, 
that is, either strongly extended, or strongly 
flexed (so as to present a closed fist), or they 
lay somewhere in a position midway be- 
tween these extremes, although flexion of 
the fingers was more prominent than exten- 
sion. Athetoid postures ofthe hands ocea- 
sionally were seen in the resting posture. 
The thumb might be extended. in those in- 
stances where the fingers were strongly ex- 
tended, but in general it showed rather a 
natural position, or was slightly more ad- 
_ ducted and flexed than normal. The lower 
_ extremities did not reveal so striking a 
change in resting posture in the supine posi- 
tion, except in some very young children 
(Figure 6) in whom there was flexion and 


Fic. 6. Supine resting posture in three and one- 
half year old child with bilateral athetosis. 
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abduction of the hips and flexion of th« 
knees. The ankles were somewhat dorsi- 
flexed and inverted and the toes revealed nc 
particular abnormality of position. In olde: 
children the legs revealed no particulai 
change of posture, although there might be 
some inversion of feet. 

This posture altered with the body in 
other positions. In a sitting or standing po- 
sition there was slight flexion of elbow and 
slight external rotation and abduction of 
the shoulder. The athetoid posture of the 
hand was more likely to be seen with the 
child in the sitting. or standing position than 
in the lying position. The prone resting pos- 
ture was generally similar to the supine 
with less postural resistance in the extremi- 
ties, | 

TONIC-NECK REFLEXES 


Tonic-neck reflexes were remarkably fac- 
ile (Figure 7). Actual change in the posture 
of the limbs induced by these reflexes was 
far more striking in ‘the upper extremities 
than in the lower. These changes could be 
induced by passive movement of the pa-- 
tient’s head in relation to the body effected 
by the examiner, but with far greater facil- 
ity by active movement of the head on the 
part of the patient. Changes in limb pos- 
ture occurred not only with turning of the 
head to the side, but allso with dorsal or ven- 
tral flexion ‘of the head in relation to the 


‘body. Thus, there ogcurred not only the 


well-known “fencer’s posture” of extension 
of the face limb and flexion of the occiput 
limb on turning of the | head to oné side or 
the other, (Figure 7D and E) but also 
marked fiexion of the upper extremities fol- 
lowing ventroflexion ‘of the head (Figure 
7B) and extension of the upper extremitie: 
following dorsiflexion of the head (Figur: 
7C). Strong ventroflexion’ markedly in- 
creased the peculiar spine resting postur: 
by exaggerating the abduction of shoulders 
and flexion of the elbows and wrist. Ther: 
was also some protraction of the shoulder: 
with this dorsiflexio 1 
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Fic. 7. Resting posture in A and effect of tonic-neck reflex in altering limb posture. 


caused some adduetion and retraction of the 
shoulders in addition to extension of the 
arms. In a sitting or standing position there 


was a greater latency for the flexion re- 


sponse on ventroflexion of the head, possi- 
bly related to the necessity for overcoming 
the force of gravity. However, it did obtain 
after several seconds. In the sitting position 


cr the standing position the protraction or 


retraction of the shoulders was more promi- 
nent than in the supine. _ 

Movements of the lower extremities were 
less prominent than in the upper extremi- 
ties. However, in several patients, ventro- 
flexion of the head, causing flexion of the 
upper extremities, also caused extension of 
the lower extremities, while dorsiflexion of 
the head caused flexion of the lower ex- 
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tremities along with extension of the upper 


extremities, and with mgvement of the head 


to the side, both face. limbs would extend 


occiput limbs flex. 


The changes in limb position in response 


to tonic-neck reflexes varied with different 


patients. Most prominent was the assump- 
tion of the “fencer’s position” on turning 
the head to one side or the other. Changes in 
limb posture in relation to ventral and dor- 
siflexion of the head were less striking and 
could not be demonstrated well in a few 


_ patients. Regardless of actual change in 


position of the limb, however, it was obvi- 


ous that tonic-neck reflexes operated in all 


patients as evidenced by changes in resist- 
ancé to passive movement of the muscles in 
response to changes in the posture of the 
head in relation to the body. Thus, by pas- 
sively palpating the muscles of the limbs, 
or comparing resistance in the limbs as the 
patient turned his head to one side; one 


could detect an increase in extensor resist- 


ance and corresponding decrease in flexor 


resistance in the face limb and an opposite 


effect in the occiput limb, even though no 
actual movement of the limb occurred. 
Changes in limb position and changes in 
muscular resistance of the limbs were far 
more evident in proximal joints of the ex- 
tremities than in distal joints, therefore, 
producing changes in shoulder and elbow 
and knee and hip without marked change in 
posture or resistance to passive movement 
in the muscles of the hands and rt 


LABYRINTHINE RESPONSES 


Labyrinthine responses acting on the 
limbs, although present, were usually less 
easily demonstrated than the tonic-neck re- 
flexes. In general, when the patient was held 


in the air all limbs extended, particu- — 


larly when lowéred quickly, revealing the 
“Sprungbereitschaft” of Magnus. When the 
body of the patient was held in the vertical 
plane with head up, and moved in a rotary 
direction, little change in limb posture was 
detected. 
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A remarkable response obtained in some 
patients was one of marked extension and 
abduction of the upper extremities particu- 
larly, and to a lesser degree of the lower 
extremities, elicited by a quick movement 
of the head dorsally. This response was 
variably obtained i n many patients and 
when most facile caused wide extension of 
the upper extremities at the elbows, and ab- 
duction at the shoulders associated with ex- 
tension and abduction of the fingers. This 
extension and abduction was then followed 
by some slight flexion at elbow and adduc- 
tion at shoulder at the conclusion of the 
passive head movements in a few patients, 
but in others only the extension-abduction 
phase obtained. That this response was not 
a tonic-neck reflex was determined by mak- 
ing sure that the head did not move in re- ° 
lation to: the body, that is, by supporting 
head and trunk so that both quickly tilted 
backwards together. If prior to effecting the 
quick backward movement the head was not. 
in a strict anterior posterior plane with the 
body, but was slightly turned to one side, 
the extension and abduction of the arms was 
asymmetrical, the face limb extending more 
than the occiput. limb. The resting state 


then after the transient movement of the 


limbs revealed a partial asymmetric tonic- 
neck reflex attitude. | 


RIGHTING REFLEXES 


If the patients in this series were blind- 
folded and held. upside down by the ankles 
the head righted itself, either by ventroflex- 
ion or by dorsiflexion, revealing operation 
of the labyrinthine righting reflex. This head 
movement was most often accompanied by 
variable degrees of similar movement in the - 
upper trunk. | 

Demonstration of other righting reflexes 
in these patients was evident in their ai- 
tempt to change from the supine to the 
prone position, in which instance a sequence 
of movements involving head, trunk and 
limbs occurred. Thus, the head first turned 
to a side followed by shoulders, trunk and — 
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pelvis. When the silos was about half 


‘way over on one side the lower extremities 


extended, while the upper extremities flexed. 
With rhythmic alternation of flexion and 
extension of the extremities the patient fi- 
nally was able to get to a prone position, 
at which time the head righted followed by 
elevation of the upper trunk by leaning on 
elbows and finally erecting the trunk by ex- 


tending the arms and placing the hands 


palm down on the floor. The hind quarters 
were erected by acute flexion at hips and 
knees and finally the patient was able to 
get up on all fours and crawl about the 
floor. If patients were able to sit it was no- 


ticed that they did so generally by first roll- 


ing over from the supine to prone, and then 
sitting up in an infantile manner by exten- 
sion of upper limbs. A few patients were 
able to change from supine to sitting with- 
out the necessity of a complete 180° roll to 
the prone, turning only half way, then ex- 
tending the upper limbs to push the upper 
part of the body to a sitting position. 

As noted above if these patients were 


_ placed on one side, the “thalamic posture” 


obtained, particularly i in the upper extremi- 
ties. This posture ‘consisted of extension of 
the underlying lirnbs and flexion of upper- 
lying limbs. The upperlying limbs also re- 
vealed strong adduction at the shoulder and 
hip along with flexion of the other joints of 
the limbs. In the upperlying arm marked 
flexion of the wrist was particularly strik- 


ing. The fingers might be flexed or extended 


in this posture and generally, as the indi- 
vidual was not at complete rest in such a 
posture, exhibited the typical movements 
of athetosis. With the patient in this posi- 
tion, if one pulled on the upward lying arm, 
so as to passively stretch the shoulder ad- 
ductors, increased. flexion of all joints oc- 
curred, thus revealing the presence of the 
“traction respons¢” (33). 


_ RESISTANCE 70 PASSIVE MOVEMENT 


As stated above, none of the patients we 
have chosen for analysis exhibited any re- 
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sistance passive having the 
recognized qualities of spasticity, nor did 
they exhibit exaggerated deep tendon re- 
flexes, or a true Babinski sign. It was clear, 


however, that there were differences in re- 


sistance to passive movement as compared | 
with normal individuals. If. one attempted 
to manipulate the patient’s upper extremity 
while holding on to his hand one could en- 
counter an intense resistance to passive 
movement of that limb to both flexion and 
extension, particularly in the distal muscles. 
This resistance was different from spasticity 
and different from extra-pyramidal rigidity: 
It was of rather greater intensity than gen- 
erally encountered with either of these con- 
ditions. When present the distal segments 
of the extremities, that is, the fingers and - 
wrist tended to assume fied postures which 
could be displaced only with difficulty and 
which tended to re-assert themselves im- 
mediately at the conclusion of passive 
movement. This intense resistance to pas- 
sive movement was also striking at a time 
of spontaneous “athetoid posturing” or dur- 
ing a period of athetosis. If, however, the 
observer grasped the patient’s lower arm 
and shook it, this resistance was not appar- 
ént and the wrist and fingers were actually 
remarkably flaccid. On the other hand, even 
with this method of examination it was ap- 
parent that there was some increased re- 
sistance in the proximal segments. This re- 
sistance, however, was different and had a 
plastic quality. It was variably present in 
both flexors and extensors, adductors and 
abductors. It was markedly influenced by 
the tonic-neck reflexes, labyrinthine re- 
sponses, and righting reflexes, particularly 
the latter with an increase or decrease of 
resistance corresponding to the postural ef- 
fect on these muscles as altered by these 


responses. 
CONTACTUAL RESPONSES OF THE HANDS, 
FEET, AND LIPS 


Contactual stimulation to certain parts of 
the hands, feet and lips could also cause 
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changes of posture in these parts, either as 
flexion or extension of fingers and toes, or 
pursing or parting of the lips. 

Extension and abduction of the fingers 
could be easily elicited by adequate contact 
stimulation to certain parts of the hand. 
This response could be most easily obtained 
by a distally moving contactual stimulus 
over the dorsum of the hand and on to the 
fingers, which would provoke extension and 
abduction of the fingers frequently associ- 
ated with extension and abduction of the 
thumb (Figure 8B). The movement itself 
did not occur immediately during the initial 
phase of the stimulus, although a certain 


tightening of the extensor tendons could be 


| 
| 


shown, with abthal movement of the fingers 
basiming toward the end of stimulation. 
The finger extension might continue for on: 
to two seconds after cessation of stimula- 


tion. Continued could intensify 


this posture. The receptive field for this re- 
sponse included not only the dorsum of hand 
and all fingers and thumb, but extende: 
down over the ulnar side of the hand and 
ulnar half of the palm on to the palmar sur- 
face of the ring and little fingers and also 
included the entire tips of the other fingers 
also. In a few patients, however, the recep- 
tive field for extension of fingers included 
practically the entire palmar surface of the 
hands and fingers. The response could be 


Fia: 8. A: flexion and adduction of fingers following contact stimulation of medial palm. 
B: extension and abduction of fingers following contact stimulation of dorsal surface of 


fingers. 
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“ractionated in some patients, sO that a dis- 


‘ally moving es stimulus over one 
cigit provoked extension of that digit alone, 
ceeasionally associated with slight extension 


_ of a neighboring digit. When the response 


vas well developed contactual stimulation 
over the dorsum of all the fingers also pro- 
voked some dorsiflexion of the hand, or it 
might provoke or intensify the athetoid pos- 
ture of the hand, extension and abduction 


of fingers and flexion of the wrist (Figure 


5C). Contact stimulus over the ulnar aspect 
of the hand on to the little finger could also 
provoke ulnar deviation and pronation of 
the hand... 

A flexor response of the fingers could also 
be obtained by contact stimulus to other 
parts of the hand. Thus, a contact stimulus 
(the examiner’s index and middle fingers) 
to the medial aspect of the palmar surface 
of the hand moving out between the thumb 
and index finger provoked flexion and ad- 
duction of the fingers and thumb (Figure 


8A). This flexion and adduction was intensi- 


fied as the examiner attempted to withdraw 


~ his own fingers from the patient’s “grasp.” 


Frequently, however, one obtained only a 
fragment of this response, consisting of flex- 
ion of the index finger, particularly at the 
metacarpophalangeal joint, slight flexion of 


the middle finger at the same joint, and 
flexion and adduction of the thumb. Flexion 


of the thumb occurred then also at the meta- 
carpophalangeal joint, the interphalangeal 
joints remaining partially extended. One 
could also obtain a flexor response by uti- 
lizing the usual stimulus for the grasp re- 
fiex, that is, a deeply pressing contact stimu- 
lus, moving out distally from the medial 
palm on to the fingers. This method required 


a stronger and deeper pressure than the 


other, but would induce again a sudden 


fiexion and adduction of\ the -fingers which 


could be sustained as long as the examiner 
liaintained traction on them taking care 
ot to touch the fingertips. Flexion and ad- 
cuction of fingers might also be ‘accom- 


yanied by some dorsiflexion of the wrist and 


} 
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supination of the hand, the latter especially 
when the response was evoked by stimula- 


‘tion between the thumb and index finger. 


Contact stimulation moving distally along 
the palmar surface of a single digit could 
induce flexion of that digit alone. The re- 
ceptive field for this flexion response in- 
volved the medial aspect of the palm and 


the proximal palmar aspects of the thumb 


and other fingers, exclusive of the tips. A 
sudden flexion of the fingers might obtain 
as the stimulus moved on to the proximal 


phalanges, but would give way to a strong 


extension and abduction if the stimulus 
moved out on to the fingertips, which were 
in the receptive field for the extension re- 
sponse. 

An interesting phenomenon was seen in 
one patient and fragmentary examples of 
this in other patients in which contactual 
stimulation of the palmar surface in the re- 
gion of the third metacarpophalangeal joint 
could cause a succession of alternating flex- 
ion and extension movements of the fingers, 
clearly the phenomenon of _——— (Fig- 
ure 9). 

Similar flexion and extension responses 
were also obtained in the feet of some of 
these patients by contactual stimulation. 
Thus, a light contact stimulus, but never of 
heavy quality (as used to elicit the Babin- 
ski response) could cause movements of 
flexion or extension of the toes. A distally 
moving contactual stimulus along the outer 
border of the foot caused extension and ab- 
duction of the toes, abduction and slight 
extension of the great toe being particularly 
prominent (Figure 5A). The receptive field 
for this response also involved the lateral 
half of the sole of the foot and the dorsal 
aspects-of the foot and toes. A distally mov- 
ing contactual stimulus along the medial 
side or sole of the foot, however, would 
cause flexion and adduction of the toes (Fig- 
ure 5B). Many of the patients revealed only 
an extension and abduction response of the 
toes, and in these the receptive field for this 
response involved the entire plantar surface 


& 
t 


third metacarpo-phalangeal joint. 


of the foot, both medial and lateral aspects. 
Inversion or eversion of the foot accom- 
panied flexion or extension of the toes, but 
was not a constant feature. : 

The patients who revealed. both flexion 
and extension responses of the toes from 
contact stimulation also revealed occasional 
spontaneous athetosis of <the toes. Those 
who had only extension responses did not 
exhibit spontaneous athetosis. 

It was interesting that a light contactual 


Fic. 9. Alternating flexion and extension of fingers on stimulation of in region of 


stimulus would result in extension of all the. 


toes, particularly extension and abduction 
of the great toe, while in the same patient a 


stronger stimulus, such as used to elicit the 


Babinski response, produced instead a flexor 
plantar response from the same region of 
the foot. Light contactual stimulation of the 
foot in' many patients resulted not only in 
extension and abduction of the toes, but also 
in marked flexion of the entire lower ex- 
tremity. This marked flexor response might 
occur with the lightest of contact stimuli 


é 


and it was Mideiy possible to show that this 


was not voluntary withdrawal. In these pa- 
tients again a flexor response of the entire 
extremity, associated with an extension of 
the toes, would not occur with a stronger 
stimulus, as used for a Babinski response. 

Contact stimulation of the lips also pro- 
voked certain opposite responses. Thus, a 
contact stimulus over the upper lip moving 
downward along the midline of the lip 
caused variable degrees of pursing of the 
lips which ould outlast the stimulus by as 
much as one and one-half seconds (Figure 
10A). Stimulation moving from the lateral 
aspect medially on the lower lip might cause 
either slight retraction of the lips, or morc 
frequently parting of the lips (Figure 10B). 
We have not been able to demonstrate 
movements of the tongue with these stimuli 
and have noted both protrusion and retrac- 
tion with either purging or parting of the 
lips. | 
Care was taken in all these patients to 
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Fig. 10. A: pursing of lips following contact stimulation of upper lip. B: — of lips 


following contact stimulation of lower lip. 


be certain that the contact stimuli were de- 
livered during a quiescent period and not 
during phases of spontaneous athetosis. 
These responses could be elicited consist- 
ently, and were not necessarily followed by 
spontaneous athetotic movements with the 
patient relaxed. 


DISCUSSION 
THE NATURE OF ATHETOSIS 

It was apparent that the flexion and ex- 
tension postures of the fingers and toes and 
the antagonistic movements of the lips 
evoked by contactual stimulation of these 
parts were opposite reactions which, in al- 


ternation, constitute athetosis. 
The over-extension and abduction of the 


fingers frequently associated with some ex- 
tension and pronation of the wrist as the 
hand approached to grasp an object (Fig : 
ure 2B) and which could also be elicited by 
appropriate contact stimulation of the hand 
(Figures 5C and 8B) was identical in form 
to a withdrawal reaction called the “avoid- 
ing response” by Denny-Brown (6, 7), fre- 
quently seen in the clinic in the linib op- 
posite to a parietal lobe lesion. In‘ such 
instances the.same form of response is en- 
countered as the hand is extended toward 
an object, and may also be elicited by cer- 
tain contactual stimulation to the palm or 
dorsum of the hand (tactile avoiding re- 


sponse) or it may appear in response to a 


visual stimulus in the opposite visual field 
(visual avoiding response). Denny-Brown 
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and Chambers (8) in a detailed study of 


parietal lobe function in man and in mon-— 


keys have pointed out that oftentimes very 
light tactile stimulation of the dorsum of 


the hand of a monkey might elicit flexion 


of the wrist and extension or flexion of the 
fingers, and that when the response was 
very facile the entire limb might flex. and 
fold away from the stimulus. : 


An avoiding response of the foot may also - 
/ occur, in general consisting of marked ex- | 


tension and abduction of the toes again 
elicited by contact stimulus to the sole of 
the ' foot. Occasionally flexion of the leg 
away from the stimulus may also occur. 
The avoiding response in man need not 
be limited only to withdrawal of the limbs, 


but may also be revealed in certain other 


movements, such as retraction or parting of 
the lips and adversive movements of head 
and eyes, reactions which again may be in- 
duced by appropriate contact or visual 
stimuli. In monkeys. an avoiding response 
of such jntensity as to cause a turning from 
or withdrawal of the whole animal from a 
stimulus has been demonstrated. 

The opposite posture of athetosis on the 
other hand, the flexion of fingers (Figure 
8A), sometimes associated with some exten- 
‘sion of wrist, is clearly related to the grasp 
reffex as describe! by Seyffarth and Denny- 
Brown (30). This response consists of a 
quick flexion and adduction of the fingers 
(catching phase): induced by a distally mov- 
ing contact stimulus to the palm, which can 
then be sustained by resistance against 
the flexed fingers (proprioceptive holding 
phase). Seyffarth and Denny-Brown 
pointed out that: the receptive field for the 
grasp reflex occupied the medial aspect of 
the palm and the proximal palmar ‘surfaces 
of the fingers. They also showed that the 
response could be fractionated so that con- 
tact stimulus to one finger alone could in- 
duce flexion of that finger only. | 
_ In the clinic the grasp reflex is frequently 
seen in the limbs opposite to a lesion of the 
frontal lobe. Not only may it occur in the 
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hand, but also in the foot as a response to 
a distally moving contact stimulus to the 
sole. Again certain other movements may be 
observed when reflex grasping is present in 
the limbs. Thus, for example, pursing of the 


lips oftentimes associated with some pro- 


trusion of the tongue (instinctive sucking 
response) may be elicited by contact stimu- 
lation of the lips, and also pursuit move- 
ments of head and eyes to appropriate stim- 
uli. 

Denny-Brown (6, 7 ) tins pointed out that 
when the grasp reflex and avoiding response 


are in unstable equilibrium, athetosis oc- 
curs as a result of conflict between these two | 
reactions. This view is clearly substantiated _ 
in this study. In our patients the extension- | 
abduction and flexion-adduction postures of | 
fingers and toes represented the identical 
motor reactions of the avoiding response and | 
grasp reflex, elicited by the adequate con-| 
tact stimulus applied: to the corresponding 


receptive fields for these reactions. In like 
manner we are convinced that the alternat-_ 


reactions, each of which could also be elic- 


,ing movements of the lips in our patients | 
represented a conflict between two opposite | 


ited by appropriate contact stimulation. 
The peculiar alterations of posture of the 
head and eyes frequently encountered must 
result in like manner from a conflict between | 


the tactile and visual mechanisms for ad- 
version and re eoene movements of head and 
eyes. 

Both the grasp reflex and avoiding re- 


sponse could be fractionated in some of our | 
patients so that flexion or extension of a_ 
single digit could be obtained by contact 
stimulation to the palmar or dorsal aspect 
of that digit alone. This fractionation of 
both responses is no doubt significant and — 
may provide explanation for the peculiar — 
phenomenon of athetosis in which one finge” 


may extend while its neighbor flexes. 


Contact stimulation of the dorsum of the — 
hand could elicit not only extension an — 


abduction of the fingers, but might alsv 
cause some flexion of the wrist, thus result - 
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ing in the athetoid hand. In like manner 
elicitation of the grasp reflex not only 


caused flexion of the fingers, but occasion-. 


ally a synergistic extension of the wrist. 

We also noted that upon elicitation of the 
avoiding response some pronation of the 
hand often occurred, while with the grasp 
reflex supination obtained suggesting that 
the pronation and supination frequently ac- 
companying the flexion. and extension of 
fingers in athetosis may also be related to 
a mechanism for orientation of the hand by 
contact stimulus. 


THE DEFICIT IN MOVEMENT 
It has been clear from these studies that 


not only were the alternating movements | 


characteristic of athetosis related to a con- 
~ flict of the avoiding response or the grasp 
reflex, but that these responses also con- 
tributed to the deficit in voluntary move- 
ment. In our patients all reactions were 
biased toward withdrawal responses and 
therefore the avoiding response contributed 
more to the deficit in voluntary movement 
than the grasp reflex. This was particularly 


_. evident when the patient attempted to grasp 


an object, in which instance the fingers ex- 
tended and abdueted widely (Figure 2B) 
often seeming to extend and abduct more as 
the patient tried harder to get the object. 
This ataxia of the limb as the hand ap- 
proached an object was identical to that 
which we have described previously in in- 
fantile spastic hemiparesis (34), and also 
showed to be related to over-activity of the 
avoiding response. Over-activity of the 


avoiding response could cause the patient 


to drop an object once it had been picked 
up, or cause the fingers to fly apart as they 
were attempting to close about an object 


(Figure 3). In some patients over-activity 
of the avoiding response was not only prom- | 
nent in causing extension and abduction of 


fingers, but might also cause a movement 
of the entire head and upper trunk sway 
‘rom the object sought for. 


It was also one} that exaggeration of the 
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opposite response could cause difficulty in 
use of the hand, although less frequently. 
Thus, the hand might spontaneously close 
if it happened to strike an object in the 
receptive field of the grasp reflex, or in some 
patients the hand seemed to remain toni- 
cally closed around an object and would 
close even tighter if one attempted to re- 
move the object. Again as some patients at- 
tempted to. bring the hand close to an object 
the hand remained tonically closed, only to 
fly open suddenly and withdraw as the hand 
contacted the object in the receptive field 
for the avoiding response (Figure 4). 


The over-flexion and abduction of the legs | 


and a tendency to fall backward in those 
patients able to walk correlated with over- 
activity of the avoiding response in the feet. 
This “peacock gait” was also evident in our 
patients who were unable to walk alone, but 
who could take steps with assistance. 
Clement and Twitchell (3) have recently 
analyzed the speech deficit in patients with 
bilateral athetosis and have suggested that 
the conflicting responses not only affect the 
peripheral speech mechanisms involving 
lips and tongue, but may also contribute to 
certain other defects of articulation involv- 
ing pharyngeal and laryngeal structures. 
The bias toward avoiding is again evident 


as attempts to produce labial sounds are 


most often preceded by a parting of the lips. 
These disorders of movement are identi- 
cal in form and physiologic nature to the 


type of kinetic apraxia recently discussed 


by Denny-Brown (7) as “repellent apraxia” 
associated with exaggerated avoiding re- 
sponses and “magnetic apraxia” associated 
with exaggerated reflex grasping responses. 
Some of these responses have also been de- 


-seribed by others, but without a clear defi- 


nition of their physiologic nature. 

Thus, both Foerster (11) and Herz (19) 
have commented on a tonic closure of the 
fist in patients with bilateral athetosis which 


could only be released with difficulty. Foer-— 


ster noted that the patient himself learned 
to release this tonic grasp by stimulation of 
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_ the dorsum of the hand and fingers, which 
phenomenon has also been discussed by 
_Denny-Brown (7) who has related the re- 
lease of this tonic grasp to the elicitation of 
a slight avoiding response by stimulation of 
the dorsum of the hand. Foerster (11) com- 
mented on the ability of a patient to over- 
come a flexion spasm of the wrist by touch- 
_ ing the palm, and noted that a light passive 
flexion of the fingers would release it. Per- 
haps here contact might initiate a grasp re- 
flex reciprocally relaxing the wrist flexors 
and inducing contraction of the extensors 
of the wrist as a synergy of the grasp reflex. 
Foerster also described the initiating of a 
grasp by placing his fingers in the patient’s 
palm, and of initiating rhythmic licking, 
sucking, chewing and swallowing move- 
ments by placing his finger in the patient’s 
mouth. He noted that a contact stimulus in 
and around the region of the feet could ini- 
tiate either extension or flexion of the toes, 
and indeed was able to initiate an embracing 
phenomenon of the whole arm or leg with 
appropriate contact stimulation. The Vogts 
_ (37) obtained a “pseudo-Babinski sign” 
(extension of the great toe) by peripheral 


stimulation, yet noted interestingly that this — 


response was not constant with the usual 
type of stimulus for the Babinski sign. 
Although these abnormal and persistent 
reflex reactions accounted for considerable 
deficit in voluntary movements, the facile 
neck and labyrinthine reflexes also con- 
tributed. significantly to this deficit. This 
was particularly striking in the difficulty 
these patients had in extending the arm to 
reach for an object. Thus, one of our pa- 
tients with extremely facile avoiding re- 
sponses actually turned his head and eyes 
_and upper trunk away from the object when 
attempting to reach for it. A strong abduc- 
tion of the shoulder and flexion of the elbow 
then occurred, so that the arm adopted a 
posture similar to that in the supine resting 


position, and clearly related to the tonic-_ 
neck reflex. Although most patients did not © 


turn the head and eyes away from an ob- 


ject, they did characteristically ventroflex 
the head and often the upper trunk in order - 


to get closer to an object, in which cases the 
tonic-neck reflex again caused increased 
flexion of the upper limbs. In the patient 
shown in Figure 1, the ventroflexion of the 
head was a constant feature as she at- 
tempted to reach for an object. With this 


ventroflexion there was strong abduction of | 


the shoulder and flexion of the elbow with 
extension and abduction of the fingers which 
might alternate with flexion of the fingers 
as “athetosis.” (A slight turn of the face to 


the left has actually induced an asymmetric | 
tonic-neck reflex posture in this patient as 
shown in Figure 1). For several seconds a | 


coarse tremor of the upper limb might ensue 
before the difficulty in flexion was finally 


“overcome and the arm extended in a wild, © 


ataxic manner toward the object. This dif- 


ficulty could be overcome, however, if the — 
object was placed to the side of the arm to | 


be used, and if the patient was instructed to 


look at the object before reaching for it. In — 
this manner the effect of the tonic-neck re- _ 
flex was to facilitate extension of the arm, — 


enabling a more efficient reach. 


Difficulty in voluntary adduction of the 
limbs correlated with persistence of the | 
overactive labyrinthine response causing — 
abduction of the limbs described earlier. For _ 
example, as one patient attempted to reach | 
for an object placed in front of her, the 
limbs would abduct at the side, so that she | 
would have to twist the entire trunk around ~ 
in order to get her hand to the object. This — 
patient had. a particularly facile kinetic | 
labyrinthine response; and consequently the | 
greatest difficulty in voluntary adduction. | 
Other patients with less facile labyrinthine | 
responses, had corresponding difficulty in| 
adduction although not as marked as in this. 
particular patient. Interestingly, if the ex- 
aminer lightly placed his hands on the dorsal 
surface of the patient’s hands, the hands 
could be folded around in close to the trunk, 
so as to approximate very easily, showing 
that facilitation of the avoiding response 


‘ 
i 


\v Vs 


could overcome the labyrinthine response. 
In this regard it is interesting to note that 
Denny-Brown and Chambers (8) noted 
similar spontaneous infolding of the limbs 


following section of both eighth nerves in — 


monkeys with bilateral parietal lobe lesion. 
Patients in whom the labyrinthine response 


could not be demonstrated had no difficulty 3 


in adduction. 

Certain factors contributing to the ap- 
parent muscular “weakness” were clear 
from this study. Thus, the ability to main- 
tain a grip of the fingers was inversely pro- 
portional to the facility of the avoiding re- 
sponse and area of its receptive field. An 
object therefore could be grasped with 


- greater strength and facility from the me- 


dial aspect of the palm and proximal pha- 
langes, thus utilizing the grasp reflex mech- 
anism to facilitate voluntary grasping. It 
was consequently most difficult, if not im- 
possible, to grasp an object from the ulnar 
side of the palm, for such would immedi- 


ately initiate antagonistic avoiding. 


Inability to integrate reflexes further con- 
tributed to weakness of grasp for there was 
a common tendency for the wrist to flex 
along with the flexion of the fingers. If the 
patient increased the power of the grip, a 
flexion synergy involving all joints of the 


upper extremity ensued. We have related 


this flexion synergy to the presence of the 
traction response with which it is identical 
in form (33, 34). The mechanical disadvan- 


-tage of wrist flexion to finger flexion and its 


obvious effect on power of grasp has been 


discussed by us previously (34). We pointed 


out above that the grasp reflex was often 
associated with synergistic wrist extension 


‘similar to that in the normal voluntary 


grasp: Many of our patients did reveal syn- 
ergistic extension of the wrist as the fingers 


- flexed as part of a reflex induced grasp. If 


these same patients were able to grasp an 
object lightly, from the medial palm, the 
wrist extended synergistically. As power of 
crip was intensified, however, the extension 
of the wrist could ive way to flexion, show- 


> 
i 
4 
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ing a prepotent effect of the traction re- 
sponse with increase of willed effort. : 


ASSOCIATED MOVEMENTS AND MASS MOVEMENTS 


The so-called associated movements and 
mass movements were clearly related to 
neck and labyrinthine reflexes. Associated 
movements might mirror the willed move- 
ment of an opposite limb or be reciprocal 
to it, and in general corresponded to the 
movement synergies described by Foerster 
(11) and identical movement patterns could 
be produced by movement of the head in re- 
lation to the trunk (tonic-neck reflex). We 
have commented earlier on the common 
tendency for the patient to move the head 
in any voluntary effort, and refer again to 
Figure 1 where an associated reaction in the 
left arm and its relationship to the neck re- 
flex. mechanism is apparent. We are there- 
fore in agreement with Walshe (39) who 
pointed out that associated movements were 
not actually movements, but rather were 
postural reactions allied to the tonic-neck 
and labyrinthine reflexes of Magnus with 
which they could combine and interact. In 
the hemiplegic these responses could best 
be elicited by tonic voluntary activity of the 


normal limb inducing Walshe to describe 


the associated reactions as “tonic reflexes 
arising in the limbs and acting on the 
limbs.” 

Associated movements and mass move- 
ments are physiologically related. Recipro- 
cal associated movements would seem more 
related to asymmetrical neck reflex pos- 
tures, and similar associated movements to 
symmetrical neck reflex patterns (bilateral. 
flexion and extension of limbs associated 
with dorsal or ventral flexion of the head). 
Associated movements have generally been 
considered to involve only one other limb 
than the one being voluntarily moved, al- 
though more limbs certainly may take part 
in associated reactions. Associated move- 
ments are generally slower movements than 
mass movements, possessing a more “tonic” 


a 
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quality, although again this cannot serve as 
an absolute point of distinction. 

Mass movements involve all the extremi- 
ties and frequently the head and trunk. 
_ Mass movements were not frequently seen 
in our patients and occurred only in those 


patients who exhibited the kinetic laby-- 
rinthine response, and then took the same 


form with extension and abduction of the 
limbs. They often occurred as part of a 
_ startle reaction to any sudden unexpected 
stimulus (Figure 5D). They were also fre- 
quently observed as :these patients at- 
_ tempted to maintain balance either in the 
sitting or standing positions. In such in- 
stances with the sudden movements of the 
head and body, particularly in a backward 
direction the limbs would extend and ab- 
duct strongly. This wild brief phasic move- 


ment could often cause the patient to lose 


his balance, a similar difficulty having been 
noted by Koven and Lamm. (23) and related 
by them to persistence of the infantile Moro 
response in patients with bilateral athetosis. 


RESISTANCE TO PASSIVE MOVEMENT 


- The postural resistance in the limbs of 


patients with athetosis has been often dis- 
cussed. Hammond (18) noted intense rigid- 
_ ity during spontaneous athetotic movements 

_as did Foerster (11), Wilson (40) and oth- 
ers. Foerster and Wilson stated, however, 
that when the spontaneous movements were 
absent the limbs revealed no increased re- 


sistance to passive movement and indeed 


might be “hypotonic.” 

We have also observed an intense rigidity 
_ of the distal limb segments during spontane- 
ous athetosis or at times when the fingers 
and wrist remained “fixed” in either of the 


extremes of the antagonistic postures. We 
also found that intense rigidity of these 


parts might occur when passive movements 
of the extremity were made with the ex- 
aminer holding the patient’s hand. The arm, 
however, might be quite loose if the limb 
was held by the forearm and manipulated 
in this manner. We feel sure, therefore, that 
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the contact reactions of the hand were re- 
sponsible not only | for the athetotic move- 
ments, but also for this apparent rigidity 
occurring at certain times. 

On the other hand we also encountered a 
different and more constant form of resist- 
ance to passive movement in ‘the proximal 
limb segments which was present with the 
patients at complete rest. This resistance 
had a more plastic. quality, and although 
present in both flexors and extensors, might 
be more intense in flexors at one time and 
in extensors at another. This resistance was 
not so markedly influenced by the contact. 
reactions of the hand. It was, however, 
greatly increased or decreased by tonic- 
neck, labyrinthine and righting reflexes, the 
resistance in flexors or extensors being in- 
creased or depressed corresponding to the 
effect of these reactions, suggesting that 


_proximal resistance is related to these exag- 


gerated responses. 


Earlier studies of athetosis have been ori- | 


ented perhaps more towards an anatomical 
explanation than physiological. Thus, both | 


the Vogts (37) and Jakob (22), for ex-. 


ample, emphasized that the disorder was a 


result of dysfunction of the striatum, allow-. | 


ing the release of pallidal effects. 
A physiological interpretation has been 


provided recently hi a series of papers by 


Denny-Brown (5, 6, 7), who has shown that. 
in the cerebral cortex regions subserving 


both positive exploratory reactions and neg- 


ative withdrawal reactions can be separated 
out. Positive reactions are the instinctive 


grasping and groping responses, and nega- 


tive are the instinctive avoiding responses. 
These reactions can all be initiated by ade- 
quate stimuli, either contactual or visua! 
and normally are in equilibrium with each 


other. A lesion abolishing one response wil’ 
release its opposite (transcortical release) 


The cortical responses also have subcortica! 
analogues of less refined response which re- 


quire coarser stimuli and lesions in subcorti-_ 
eal regions cause more “tonic” effects. Cho. 


rea, athetosis and tremor are the result 0 
| 


‘five months of p 
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an unstable or obpfliet between 


hese positive and negative reactions at dif- 
erent levels of the central nervous system. 
We have shown that a major factor con- 
‘ributing to the motor deficit in bilateral 
athetosis is the difficulty in. suppressing 
these antagonistic responses, and the con- 
tinued exaggeration of neck, labyrinthine 
and righting reflexes which oftentimes them- 
celves are mutually antagonistic to one an- 
other. We do not imply as others have that 
these responses 'should have “disappeared” 
during the course of normal neural matura- 
tion, for their presence in normal adults may 
still be revealed. Thus, the elements of the 
grasp reflex and avoiding response may both 
be demonstrated in normal individuals (7). 
Operation of the righting reactions is clearly 
evident in normal behavior and Ikai (21) 
has been able to demonstrate the tonic-neck 
reflex in normal adults. In patients with. bi- 
lateral athetosis, however, these responses 
have in some manner not become integrated 
to allow for normal voluntary movement. 


RELATION TO MOTOR RESPONSES IN INFAN TS 


The similarity bf many of the responses 
in patients with bilateral athetosis to those 
of normal human infants has been noted by 
others. The Vogts (37) attributed it to the 
lack of aoe of the striatum up to 


felt that chorea and athetosis in older indi- 
viduals occurred not so much as new symp- 
toms, but rather, as symptoms remaining 
from, or a return to a more infantile stage. 
Foerster (11) commented that the “atheto- 
tic movements” and the mass movements of 
the infant, the supine resting posture, and 
the “Hockerstellung” in the prone position 
were similar to those phenomena in patients 


with double athetosis. Peiper (28) has more 


recently commented on the similarity of 
1ormal infantile motor function to that in 
|} atients with bilateral athetosis. Our own 


studies of infantile motor function have only 


legun, but they do indicate that move- 
tents and movement mechanisms in the 


natal age. Freud (12) - 


normal human infant are not only similar 
to those mechanisms in the patient with bi- 
lateral athetosis, but are indeed identical. 

The resting posture of upper and lower 
extremities of the infant in the supine posi- 
tion takes the identical form to that of the 
younger child with bilateral athetosis, (Fig- 
ure 6) and this posture in the upper extremi- 
ties persists in older children and even some 
adults with bilateral athetosis. In both in- 
fants and patients with bilateral athetosis 
the resting posture is markedly determined 
by the tonic-neck reflex. 

The response of the infant to a loud noise, 
a sudden flash of light, or a jar to the bed, 
etc., that is, the Moro reflex is identical to a 
startle response in many of our patients and 
is generally of identical form to the mass 
movements illustrated by Foerster (11). It 
is said to be present in slightly over 30 per 
cent of the patients with athetosis by Koven 
and Lamm (23) and both Moro (27) and 
Freudenberg (13) noted a persistence of the 
Moro reflex in infants with cerebral disorder | 
and certainly a two year old in Moro’s series 
probably represented double athetosis. Mc- 
Graw (25) has described the form of the 
Moro reflex in the infant as consisting of 
bilateral extension and abduction of the up- 
per extremities with wide spreading of the 
digits, ending in a bowing over the thorax 
before the supine resting posture is resumed. 
This response is accompanied by extension 
of the spine and often a retraction of the 
head. The legs may flex slightly and then - 
extend. At two to three months the bowing 
of the arms and extension of the spine are 


reduced until finally the body remains flat 


and the arms extend and abduct only, as 
Homburger (20) also showed. In later in- 


fancy the response takes the form of only a 


jerk. Freudenberg, (13) however, pointed 
out that adduction .of the arms may not — 


ever obtain in the very young infant, so that 


only extension and abduction occur. 
Freudenberg (13), Schaltenbrand (29) 

and Peiper (28) have suggested that the 

Moro reflex is a kinetic labyrinthine reflex, 


a 
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and could be easily elicited rad a quick back- 
ward tilt of the infant. Our own studies 
support this view. That it may occur in the 
infant as a response to other “stimuli” in- 
dicates only that it is one of the few posi- 
tive motor reactions available at an early 
stage and thus constitutes a large segment 
of infantile motor behavior. 

It is no doubt important that the facility 


for elicitation of this response in the infant. 


declines as the ability to adduct the limbs 
purposively is acquired. In this regard we 
believe it is significant that our patients 
with bilateral athetosis who revealed an 
identical labyrinthine response had great 
difficulty with adduction of the limbs, while 
those with a less prominent labyrinthine re- 
sponse had less difficulty, and those with 
no such response had no difficulty in adduc- 
tion of the limbs. The mass movements of 
the infant and the patient with bilateral 
_athetosis are also identical. In the infant we 
would agree that these are also related to 
labyrinthine and neck reflexes as Peiper 
(28) has shown, just as they appear to be 
in patients with bilateral athetosis. 

It has frequently been stated that the 
grasp reflex is present in the new-born and 
persists for a number of months thereafter. 
In our experience the response in the new- 
born is not the true grasp reflex as defined 
by Seyffarth and Denny-Brown (30), but 
rather is related physiologically to the trac- 
tion response. This is also supported by the 
work of Halverson (16, 17), who noted that 
an outstanding feature of the infantile 
grasping response was strong wrist flexion 
or associated flexion of the wrist and elbow, 
and that the response was enhanced by a 


pull on the arm and also by Peiper’s ob- 


servations (28) that the response can be 


modified by postural reflexes. The true grasp 


reflex begins to make its appeareney at a 
later time. 

‘In the early weeks of life one obtains pri- 
marily withdrawal responses from contact- 
ual stimulation of the hands or feet. These 
responses are identical to the avoiding re- 


: 
sponse as described earlier in this paper and 
consist of extension of the fingers, eventu- 
ally associated. also with abduction of the 
fingers, and of extension and abduction of 
the toes. In the hand this response can be 
obtained by a distally moving light ope 
stimulus to the dorsum of the hand an 
fingers, or to the outer side of the hand and 
the ulnar surface of palm, or by stimulation 
of the fingertips. This response is far more 
facile than the true grasp reflex in early i in- 
fancy. It is identical to the response called 


‘the “digital extension reflex” by Spitz (32). 
‘He pointed out that the response usually 


began with extension of the index finger or 


of the little finger and then was followed by 


extension of the others and could occasion- 
ally be associated with strong dorsiflexion 
of the wrist. Halverson (16, 17), in his stud- 
ies of infantile grasping responses, noted 
that with very light stimulation, one was 


more likely to obtain withdrawal of the 


Rand in the early weeks of life, but that ease 


of obtaining withdrawal of the hand de- 


creased with maturity. 

Our own studies have shown that the true 
grasp reflex develops gradually and later 
than the avoiding response. It may first be 
obtained in the hand in fragmentary form 
at several weeks, of age, and is then best 
elicited by a moving contact stimulus out 
between the thumb and index finger. The 
response at this stage consists of adduction 
of the index finger and thumb. It is no doubt 
significant that Seyffarth and Denny-Brown 
(30) showed that the grasp reflex consists 
of a combination of local reactions, of which 
the local reaction consisting of adduction of 
thumb and index finger obtained from a dis- 
tally moving contact stimulus between 
thumb and index finger was the strongest. 
With continuing maturation of the infani 
the grasp reflex becomes more facile and at 
around three or four months of age one may 
obtain fairly consistently the total response. 


by a distally moving contact stimulus on 


the palm out on to the fingers. It would ap- 


pear that with maturity there is “extension” 


| 
j 


of the receptive field for the grasp reflex so 


that a summation of local reactions may 
obtain to give the complete grasp reflex. It 
is clear, however, that as the fingertips are 
stimulated the response may give way to an 
avoiding reaction. 

It is to be emphasized that these reac- 
tions do not develop in set stages, so that 
the avoiding response develops initially and 
is completely developed before the grasp 
reflex, but rather they develop hand in hand 
with early bias toward withdrawal re- 
sponses. As others have pointed out the 
young infant shows primarily flexor re- 
sponses. Extension and adduction come later 
on. However, although the avoiding re- 


‘sponse is more prominent early, its great 


facility lessens as the grasp reflex becomes 
more facile. Purposive use of the hand in 
the infant occurs concomitantly with in- 
creasing facility fir the grasp reflex, but 
even at six or eight months when the hand 
is being used with considerably more dex- 
terity the ataxia as the hand approaches an 
object and the’ widely extended and ab- 
ducted fingers document the continued exag- 
geration of the avoiding response. 

We have found that identical responses 
may be obtained in the feet of the infant, 
and again that the avoiding response ob- 
tains with more facility at an earlier age 
than the grasp reflex of the foot. The. recep- 
tive field for the avoiding response is the 
outer border of the foot, or the dorsal sur- 
face, and at a very, early age indeed stimu- 


lation over the entire plantar surface may . 


produce extension and abduction. Some- 
what later one can obtain flexion and adduc- 


tion of the toes, particularly from stimula- 


tion of the medial aspect of the plantar 
surface of the foot. Some inversion or ever- 
sion of the foot may also obtain with these 


_ stimuli. As the avoiding response in the hand 


diminishes in intensity with corresponding 
increasing facility of the grasp’ reflex in the 
infant, so extensor plantar responses dimin- 
ish as the flexor plantar responses become 


more facile. These findings are generally in © 
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accord with the work of Zador (42), Wag- 
goner and Ferguson (38) and Dietrich (9). 
It is interesting that Waggoner and Fergu- 


,8on noted that extensor plantar responses 


were more easily elicited with “weak” stim- 
uli than with “strong” stimuli in young in- © 
fants, recalling our similar experience in pa- 
tients with bilateral athetosis. 

It is clear that the normal infant possesses 
the mechanism for athetosis. At an early 
stage of development the identical mecha- 
nisms may permit a rather identical “dis- 
order” of movement. For example, ataxia is 
considerable, eyes frequently are not fixed 
on the object reached for and, as McGraw 
(26) has also pointed out, when the infant 
first uses the hand to grasp he may ap- 
proach ataxically and circumductively with 
fingers extended and abducted (avoiding) 
or may approach with a closed fist (grasp- 
ing). 

The details of the neural maturation of 
behavior in the human infant have yet to 
be carried out. We are not convinced that 
the maturation or development of normal 
movement in the infant is identical to the 
mechanism of recovery from acquired cere- 
bral lesions in later life. We are sure, how- 
ever, that these various simple mechanisms 
of the infant are not lost in the adult, but 
rather that they are combined and elabo- 
rated (integrated) into what is known as 
purposive behavior. 

_ Some of these aspects of infantile motor 
development have been considered by Schal- 
tenbrand (29). We have been particularly 
interested in his account of the body right- 
ingreaction in infants, for he noted, as did 
McGraw (26), that a young infant attempts 
to right himself in a manner identical to the 
quadruped by utilization of the righting re- 
flexes of Magnus. The younger infant in the 
supine position might turn the head from 
side to side, but if he rolled over it was 
probably by “luck.” In the second half of 
the first year of life the child turns more 
easily from supine to prone and Schalten- 
brand noticed that first the head turned, 
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then the shoulders, then the pelvis, and then 
the whole body. In the prone position the 
head is erected, later the fore part of the 
body and finally the infant is able to get up 
on all fours. From the prone position the 
child first learns to sit by extending both 
arms and rotating his body to a sitting pos- 
ture. At tw#r three years of age he can 
change from the supine to the sitting posi- 
tion by turning the pelvis to the side and 
extending one arm to push himself into a 
sitting position: Finally the child acquires 
a “mature” form of symmetrical sitting by 
simple flexion of the apy in the anterior- 
posterior plane. 
_ It is interesting that our patients utilized 
the infantile form of righting and sitting. 
We feel sure that there is not a defect in 
righting reflexes as some have maintained, 
but that these children utilize an infantile 
form of righting, perhaps never acquiring 
the “adult form.” | 
Schaltenbrand also noticed that the tonic- 
neck reflex diminishe@ in facility over the 
first two years. Interestingly, Peiper (28) 
points out that the infantile resting posture 
also alters during the first years, and we sus- 
pect that this resting posture is clearly re- 
lated to the neck reflexes. Our patients with 
retention of the tonic-neck reflex continued 
to exhibit the infantile supine resting pos- 
ture. 


We have een | impressed a a lack of 


“eye-hand coordination” in our patients. 
Patients with even normal intellect would 
not look at objects toward which they were 
reaching, reminiscent of the early reaching 
of infants (14, 15). Development of “eye- 
hand ¢oordination” may be related to inte- 
_ gration of groping and avoiding responses, 
but this aspect requires further investiga- 
tion. Gesell and Amatruda (15) describe the 
early ‘infantile reaching maneuvers and 
point out the frequency of bilateral limb 
activity, “mass movements” strikingly sim- 
ilar to those of patients with bilateral athe- 
tosis. Their descriptions of the evolution of 
purposive prehensile activity of the hand 
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are also instructive for they point out that 
initially all the fingers flex around an ob- 


ject (ofttimes accompanied by flexion of the 
wrist). With continued development in- 


creasing dexterity of finger movement ob- 
tains with eventual acquisition of ability 


for more isolated finger-thumb apposition.. 
Our own studies have been able to correlate 
this development with eventual integration 


of the instinctive grasping and avoiding re- 


sponses as indicated also by Denny-Brown 


(7). In patients with bilateral athetosis as 
well as the infantile spastic syndromes (34) _ 
faulty integration is evi- | 


dent.. 


demonstrate, the relationship of neck re- 
flexes and supine posture being similar in 
this case to that in the infant. We have 
noted improvement in ability for willed ad- 


duction of the limbs concomitant with di- | 


We have stated couiouiy that certain. | 
differences. in motor deficit occurred in dif- | | 
ferent, patients. Those differences were gen- _ 
erally quantitative rather than qualitative. . 
Older patients did not show abnormality of 
supine resting posture in the legs, and the 
oldest patient in our series revealed no ab- 
normality of resting posture whatsoever, al- 
though previous records revealed that she 
had shown the abnormal resting posture six. 
years earlier, In this respect, it is interest- | 
ing that at the earlier time she had also re-— 
vealed facile neck reflexes, while at the time | 
of our examination they were difficult to. 


minishing facility for the kinetic laby- | 
rinthine response, as occurs also in the 
normal infant. Eventually many patients | 
learn to walk, feed and clothe themselves — 


irrespective of any special form of therapy. 
Such observations indicate that congenita] 
bilateral athetosis is not a static condition 
and that in some manner, maturation of 


motor function, delayed and imperfect in | 


form, does indeed occur. Our limited ob- 
servations indicate some similarity betwee) 
maturation in these patients and the norms! 
infant, although obviously much delaye'! 
and not identical. Elucidation of the natur? 


| 


rium between the 
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of this defective maturation awaits further 


ongitudinal stuc 
nechanisms of n 
»atients correlates 


ly of the physiological 
notor function in similar 
1-with more detailed stud- 


‘os of normal motor development. 


CONCLUSIONS 


The phenomenon of athetosis is an in- 
stability of posture resulting from conflict 


lLetween antagoni 
ure essentially re 
alternating, perio 


of fingers and toe , 
from an unstable equilib- 
grasp reflex and avoiding — 


of the lips result 


response. The pa 
taneously or in 1} 


physiologic stimul 
ment in patients with con- | 


Purposive move 
genital bilateral | 
only because there 
the antagonistic | 
sponses during a d 
because of concur 


ic motor reactions that 
flex in nature. Thus, the 
dic flexion and extension 
‘§ or pursing and parting 


stures may occur spon- 
response to their natural 
1. 


athetosis is defective not 
is an inability to suppress 
member of these two re- 
esired movement, but also 
rent interfering reactions, 


associated, and mass movements generally 
of neck and labyrinthine reflex origin. 


Motor function 


in patients with congeni- 


tal bilateral athetosis is “immature” in form 


and identical in n 


ture to that of the normal 


human infant. This suggests that the motor 
deficit in bilateral athetosis is 


physiologically re 


ated to failure of normal 


sensory-motor integration with a corre- 
sponding exaggeration or of 
infantile motor reactions. 


RE 
1. Anton, G. Ueber 


basalen . gehirnganglien bei 
rungen und inbesondere bei chorea. Jahrb. 


FERENCES 


die betheiligung der grosseri 
bewegungsst6- 


Psychiat. u. Neurol., 14: 141-181, 1896. 


2. CaRPENTER, M. B. 


glia. A. 
875-901, 1950. 


3. CLEMENT, M. M. 
 arthria in cerebral palsy. J. ‘Speech & Hearing 


Athetosis and the basal gan- 


M. A. Arch. Neurol. & Psychiat., 63: 


AND TWITCHELL, T. E. Dys- 


Disorders. In press. 

Denny-Brown, D; Diseases of the Basal Gan- 
glia and Subth lamic Nuclet. Oxford Univ. 
Press, New York, 1946. 


5. Denny-Brown, © 


i Disintegration of motor 


1 
| 


10. 


12. 


13. 


. Denny-Brown, 


. Denny-Brown, 


ATHETOSIS 131 


function resulting from cerebral lesions. J. 
Nerv. & Ment. Dis., 112: 1-45, 1950. : 
D. Positive and negative as- 
pects of cerebral cortical functions. North 
Carolina M. J., 17: 295-303, 1956. 


. Denny-Brown, D. The nature of apraxia. J. 


Nerv. & Ment. Dis., 126: 9-32, 1958. 

D. anp CHamsBers, R. A. The 
parietal lobe and behavior. A. Res. Nerv. & 
Ment. Dis. Proc., 36: 35-117, 1958. 


. Dietricu, H. F. A longitudinal study of the 


babinski and plantar grasp reflexes in infancy. 
A. M. A. Am. J. Dis. Child., 94: 265-271, 
1957. 

Foerster, O. Das phylogenetische moment in 
der spastischen lahmung. Berlin klin. Wchn- 
schr., 50: 1217; 1255, 1913. 


. Foerster, O. Zur analyse und patho-physiolo- 


gie der striaren bewegungsst6rungen. Ztschr. 

. ges. Neurol. u. Psychiat., 73: 1-169, 1921. 

Freup, Die infantile cerebrallahmung. In 
Specielle Pathologie und Therapie, Noth- 
nagel, H., ed., Band 9, Thiel 3. Alfred Holder, 
Wien, 1901. 

FREUDENBERG, E. Der morosche umklamme- 
rungsreflex und das brudzinskische nacken- 
zeichen als reflexe des siuglingsalters. Miin- 
chen med. Wchnschr., 68: 1646-1647, 1921. 


. GeseLL, A. Infant Development. Harper, New 


York, 1952. 


. GESELL, A. AND AmatrupA, C. 8. Developmental 


Diagnosis. P. B. Hoeber, New York, 1954. 


. Hatverson, H. M. Complications of the early 


grasping reactions. Psychol. Monogr., 47: 47- 
63, 1936. 


A HALVERSON, H. M. Studies of the grasping re- 


sponses of early infancy. J. Genetic Psychol., 
53: 371-449, 1937. 


. Hammonp, W. A Treatise on of the 


Nervous System. Appelton, New York, 1871. 


. Herz, E. Die amyostatischen unruheerschei- 


nungen. J. f. Psychol. u. Neurol., 43: 3-182, 
1931. 


. Homsurcer, A. Die stellung des. moroschen 


umklammerungsreflexes in der entwicklung 
der menschlichen motorik. Ztschr. ges. Neu- 
rol. u. Psychiat., 76: 355-366, 1922. 

Ixar, M. Tonic-neck reflex in normal persons. 
Jap. J. Physiol., 1: 118-124, 1950. om 


. JAKos, A. The anatomy, clinical syndromes and 


physiology of the extra-pyramidal system. 
Arch. Neurol. & Psychiat., 13: 596-621, 1925. 


. Koven, L. J.-anp Lama, S. 8. The athetoid syn- 


drome in cerebral palsy. Pediatrics, 14: 181- 
192, 1954. 


. Kuruanp, L. T. Definitions of cerebral palsy. 


and their role in epidemiologic research. 
Neurology, 7: 641-654, 1957. 


. McGraw, M. B. The Moro reflex. Am. J. Dis. 


Child., 54: 240-251, 1937. 


; McGraw, M. B. The N euromuscular Matura- 


tion of the Human Infant. Columbia Univ. 
Press, New York, 1943. 


. Moro, E. Zur persistenz der umklammerungs- 


| 
11 
= 
© 
23 
24 
25 
26 


132 


31. 


reflexes bei kindern mit zerebralen entwick- 
lungshemmungen. Miinchen. med. Wchnschr., 
(67: 360, 1920. 


. Perper, A. Die Eigenart der kindlichen Hirn- 


tétigkeit. G. Thieme, Leipzig, 1956. 


. SCHALTENBRAND, G. Normale bewegungs—und 


lagereaktionen bei kindern. Deutsche Ztschr. 
Nervenh., 87: 23-59, 1925. 


. SEYFFARTH, H. anp Denny-Browy, D. The grasp 
reflex and instinctive grasp reaction. Brain, © 


71: 109-183, 1948. 

Suaw, T. C. On athetosis or imbecility with 
ataxia. St. Barth. Hosp. Rep., 9: 130-140, 
1873. 


. Spritz, R. A. Digital extension reflex. A. M. A, 


Arch. Neurol. & Psychiat., 63: 467-470, 1950. 


. TwitcuHetL, T. E. The restoration of motor 


Yunction following hemiplegia in man. Brain, 
74: 443-480, 1951. 


. TWITCHELL, ° T. E. The grasping deficit in in- 


fantile spastic hemiparesis. Neurology, 8: 13- 
21, 1958. 


: TWwITCHELL, T. E. Unpublished observations. 
. Voet, C. AND Vor, O. Erster versuch einer 


‘THOMAS E. TWITCHELL 


pathologisch—anatomischen einteilung stri- 
motilitatsstorungen nebst bemerkungen 
iiber seine allgemeine wissenschaftliche be- 
deutung. J. f. Psychol. u. Neurol., 24: 1-19, 

1918-19, 

37. Voet, C. anp Voet, O. Zur lehre der erkran- 
kungen des striiren systems. J. f. Psychol. u. 
Neurol., 25: 631-846, 1920. 

38. Wacconer, R. W. anp Fercuson, W. G. The 
development of the plantar reflex in children. 

i Arch. Neurol. & Psychiat., 23: 619-633, 1930. 

39. WaLsHE, F. M. R. On certain tonic or postural 


reflexes in hemiplegia with special reference. 


to the so-called “associated movements’ 
Brain, 46: 1-37, 1923. 

40. Wixson, S. A. K. On some disorders of motility 
and of muscle tone. Lancet, 2: 215, 1925. 

41. Wy uir, W. G. The cerebral palsies of infancy. 
In Modern Trends in Neurology, Feiling, A., 
-ed., pp. 125-149. P. ‘'B. Hoeber, New York, 

1951. 

42. Zavor, J. Uber die bibbidiiainbadbait und patho- 
genese des babinskischen reflexes. Monats- 
schr. Psychiat. u. Neurol., 64: 336-349, 1927. 


| 
28 
29 
©... 
Bo 
32 
| 33 
| 
d 
t. 
t 
ti 
b 
| O 
rr 
t] 
t] 
t] 
R 
| | 4 
| 
la 


A METHODOLOGICAL STUDY OF FREUDIAN THEORY: : IL 
| THE LIBIDO THEORY 


= 


| 


ABRAM KARDINER, — AARON KARUSH, M.D? anp LIONEL OVESEY, M.D? 


The libido theory began wit the assump- 
tion that the sexual constitu}ien expressed 
itself through a’ sexual drive or instinct.? 
Freud assumed that. all clinical: phenomena 
were manifestations of this instinct and 
_ hence psychic energy was really sexual 
energy or libido. He postulated that it had 
a quantitative’ distribution and was dis- 
charged through several somatic channels 
in successive developmental stages from 
oral to anal to mets wa It could undergo ar- 
rest in its development (“fixation”), could 


return to an éarlier level of development 
(“regression’’), and could be ‘“‘desexualized”’ 
and find a non-sexual expression (“subli-— 


mation”). The libido theory thus described 
the vicissitudes of behavior in terms of the 
sexual instinct and its energic components. 

Freud established a simple correlation 
between normality, perversion, and neuro- 
sis. Normality developed as a result of re- 
pression of the component instincts of the 
‘“nolymorphous-perverse” infantile sexual 
_ disposition and their subordination under 
the primacy of the genital zone. Thus, in 
the normal adult, the libido was discharged 
through genital activity in heterosexual in- 
tercourse. In perversion, repression failed 
because of: the constitutionally-determined 


“overpowering and 


compulsive development 


of certain of the component instincts.” This 
resulted in a fixation of the libido which was 
then discharged directly through an extra- 


genital erogenous zone. perversion, 
therefore, was an undisguised expression of 
the infantile sexual wish. Neurosis, on. the 


The Clinic for Training and 
Research, Department of P of 
Physicians and Surgeons, Columbia University, 
New York, N. Y. 

* The original tefm used by Freud to connote 
sexual drive was Trieb. It has been loosely trans- 
lated into as “instinct.” 
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other hand, was the “negative” of perver- 
sion. “Unduly severe” repression of the 
component instincts in childhood prevented 
libidinal discharge at the pre-genital levels 
of development in the adult. The libido then 
sought an outlet through neurotic symptoms 
which were substitutes for the perverse 
sexual activities of childhood. | 

The libido theory served not only to de- 
fine the stages of instinctual development, 
but also linked each stage with a specific 
sexual object. The first libidinal attachment 
was the maternal breast which through the 
feeding process provided oral-erotic gratifi- 


cation as well as nourishment. The second 


object-choicte was an autoerotic one, the 
child’s own body. Weaning forced him to 
seek libidinal pleasure through the succes- 
sive component instincts and their associ- 


ated erogenous zones: oral, anal-sadistic, 


and phallic. With the onset of infantile 
masturbation during the phallic stage the 
libido again sought an external object. This 
choice was determined by “the attraction of 
the opposite sex—the son being drawn to- 
wards his mother and the daughter towards 
her father” (6). The sexual attachment to 
an incestual object was the core of the psy- 
chic constellation later known as the Oedi- 
pus complex. The “incest” barrier caused 
repression of the libido and ushered in the 
latency period. In the normal course of de- 
velopment the incestual wishes remained 
repressed and the person detached the libido 
from the incestual object and subsequently 
directed it toward a non-incestual object of 
the opposite sex. Simultaneously, at pu- 
berty, the component instincts came under 
the primacy of the genital zone. Normal be- 

avior was thus ultimately equated by 
Freud with the successful resolution of the 
Oedipus complex. 
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Freud believed that the libido in - the 
‘neurotic remained fixated to the Oedipal 
object. This fixation was the result of two 
factors: accidental, traumatic experiences 
of childhood and the inherited sexual con- 
stitution. In these people the infantile Oedi- 
pal conflict, instead of being resolved at 
puberty was revived with even greater in- 
tensity. The repression that had beer main- 
tained during the latency period now began 
to fail, but the incest barrier still barred 
the forbidden gratification. The person then 
attempted to reinforce the _ repression 
through regression of the libido to pregeni- 
tal fixation points, but these outlets, too, 
blocked. by repression. The libido, 
therefore, sought gratification in neurotic 
symptom-formation. This theory of object- 
attachment established the unresolved Oed- 
ipus complex as the keystone in the struc- 
ture of neurosis: 

“One says rightly that shia Oedipus 
complex is the nuclear complex of the 
neuroses, that it represents the essen- 
tial part ih the content of the neuroses. 
It is the culminating point of infantile 
sexuality, which through its after ef- 
fects decisively influences the sexuality 
of the adult. The task before each new | 
human being is to master the Oedipus 
complex; one who cannot do this falls 
into a neurosis. Progress in psycho- 
analytic work has resulted in an ever 
clearer picture of the significance of 
the Oedipus complex; its recognition 
has become the shibboleth which dis- 
tinguishes the followers of psy choanal- 
ysis from its opponents” (5). 


Freud was struck by the universality of. 


the Oedipus complex in his patients and the 
prevalence of Oedipal guilt. It was easy for 
him to account for this guilt where the pa- 
tient’s history clearly showed severe pater- 
nal intimidation. However, there were many 
cases where, as far as Freud could tell, the 
father’s behavior was above reproach. 
Where, then, did the sense of guilt with «ts 


accompanying fears of death and castration. 


come from? Freud decided that the onto- 
genetic Oedipus complex recapitulated « 
phylogenetic one, the memory of which was 
inherited. In the absence of historical evi- 


dence for a primal Oedipus complex, Freuc 
invented a self-designated “scientific myth” _ 
to account for it. He expounded this thesis _ 


in Totem and Taboo (7), and postulated a 
primal horde or family in which the sons 
killed the father to keep the mother and the 
daughters for themselves. The sense -of 
guilt which arose from this primal parricide 
was recapitulated i in each succeeding gene- 
ration as the incest. barrier. 

The Oedipus complex and its associated 


guilt were thus permanently lodged in man’s | 


genetic constitution. Failure to resolve the 
conflict could not be explained by a threat- 
ening father, but rather reflected the inborn 
strength of the libidinal drive that was di- 
rected toward the mother. Here, again, 
Freud changed his theoretical emphasis 
from environment to constitution and re- 
duced neurosis to inherited, instinctual en- 
ergies struggling for predetermined channels 


of discharge. Environmental forces in a 


person’s life could designate the point at 


which libidinal energy might erupt, but the. 


innate. course of libidinal development and 
the objects to whom the libido attached it- 
self were unalterably fixed by heredity. 
These formulations comprised the classical 


- libido theory of neurosis and were based 


entirely upon the sexual instinct. The theory 
was embodied by Freud (3) in his well- 
known 


Predisposition 


Accidental 
resulting from + (traumatic) 
libido-fixation experiences 


Causation of neurosis = ; | 


| 
f 


Sexual constitution 
(ancestral experiences) 


Infantile experiences 


The libido theory as first formulated by 
Freud. could not adequately account-for ail 
the vicissitudes of behavior because it ex- 


—~ tate 


fae) 


§ 
- 
4 
t 


| eso. It did things. It selected, it eoordinated, 


-luded the functions of the instinct of self- 
preservation (ego-functions). The theory 
was really designed to track down the gene- 
-is and integration of the sexual instinct and 
io supply a schema to identify substitutes 
jor impounded sexual impulses. It became 
ihe vehicle for coordinating clinical obser- 
vations previously considered unrelated. It 
supplied a workable method for detecting 
arrests in develepment and identified ma- 

turity with the achievement of the genital 
level. Thus, the psychoanalyst was enabled 
to trace the origin of a neurosis and was 
given a therapeutic goal toward. which he 
could aim. In this sense, for a time, the 
libido theory was eminently successful and 
proved a useful adj unct to therapeutic prac- 
tice. 
The criticism pi we will make of the 
libido theory should not blind one to the 


‘positive role it has played in the develop- 


ment of psychoanalysis. It is true that it 


has many extravagances and _ tautologies, 


and that it keeps begging the question, but 
it has in fact been the framework for one of 
the most important collections of knowledge 
ever gathered in any psychology. No one 
who has studied this theory can fail to have 
taken a vast store of information from it. 
The contributions of Freud, Abraham, Fe- 
renezi, Jones, and many others are a high 
testimony to its heuristic value, notwith- 
standing its faulty theoretical structure. It 
flourished because it trapped, identified, and 
correlated a large number of organismic 
responses more successfully than had any 
previous frame of reference. On the other 
hand, this body of knowledge did not, in 
our opinion, compare in importance with 
Freud’s discoveries in The Interpretation of 
Dreams. In the latter Freud described basic 
adaptive maneuvers which explained the 
duta contained in the libido theory but 
without subseribing to its inconsistencies 
and contradictions. The ego was clearly 
ilentified by its activities. It was, therefore, 
preeminently an “ego agens” or an action 
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it organized. It was in constant touch with 
reality and with its own past. It had a 


homeostatic function and used a host of . 


coping devices to keep excitations at a 
minimum level. Of course certain fictions 
were invented, such as “dream censor,” to 
convey different functions of this action 
ego. These metaphors did no harm because 
the emphasis fell on the end product—an 
alteration in perception accompanied by 
varying degrees of awareness. The goal of 
all these means-ends operations was to pre- 
vent pain and enhance pleasure. In the 
libido theory the aetion ego was robbed of 
its governing role; its relation to the in- 
stinct, which drew its power from phylog- 
eny, was vague; the emotions were buried 
in energic concepts; “stages of develop- 
ment” were used to identify a regression, 
and in this way, complex interactions be- 
tween organism and environment were ob- 
scured. For a time the energic concept of 
the transformation of libido from one form 
to another even lost for us the dynamics of 


neurotic anxiety. Freud, himself, gradually 


became aware that his first formulation of 
the libido theory undermined the central 
role assigned to the ego in his earlier works. 
Subsequently, as we shall see, he attempted 
to reinstate the ego in the concept of nar- 
cissism. This reinstatement took place over 
many years, and is going on today in the 
form of ego psychology, which, however, is 
still burdened with many of the undesirable 
aspects of the libido theory. Our next task, 
therefore, is to examine those libidinal as- 
sumptions which are of doubtful usefulness 
in an ego psychology. 

The concept “libido” really has two sets 
of connotations: one of them is appetitive, 
conative, or hormic (like hunger) ; the other 
is energic which means capability of direc- 
tion, attachment to some object (cathexis), 
existence in the form of charges of greater 
or lesser intensity, and capacity for trans- 
formation into varying end-forms, like 


character traits, symptoms, and ultimately 
even cultural institutions. 
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The first connotation, the appetitive or 


hormic, implies that man shares certain at- 


tributes of instincts which biologists have 


identified in lower forms of animal life. The 
term, instinct, to the biologist implies phy- 


logenetically predetermined and automatic 


patterns of arousal, motivation, and execu- 


tive action that are uninfluenced by learn- 
ing. However this may be with lower forms 
of life, it is characteristic of man’s adapta- 
bility that he has very few built-in patterns 
for executive action. Nevertheless, Freud 
incorporated this biological concept ef in- 


_stinct into the libido theory and applied it 


directly to human beings. The result was 
that the bulk of human behavior was ex- 
plained as instinctual in its origin. 

The theory, however, had inherent weak- 
nesses in many of its underlying assump- 


tions. First of all, the course of instinctual 
’ development was supposed to be predeter- 


mined by organic evolution. Moreover, this 
development was recapitulatory in accord- 
ance with Haeckel’s law of biogenesis, that 
ontogeny recapitulated phylogeny. When 
it came to a consideration of what was de- 
veloping, the implication was that the in- 
stinct (the libido) was developing, and 
since its course was biologically predeter- 
mined, external factors had no significant 
bearing on this development. In the Three 
Contributions to the Theory of Sex, Freud 
left room for the modifying effects of acci- 
dental events experienced in childhood or 
later. “It is not easy,” he said, “to estimate 
the relative efficacy of the constitutional 
and accidental factors” (5, p. 239). No one 
can say, therefore, that Freud was unaware 


_ of the influence of parental character or of 
cultural, demands. Nevertheless, these were 
‘not given a decisive role in his theory be- 


cause “the accidental factor must have a 
constitutional basis in order to. come into 
operation” (5, p. 239), In consequence, the 
libido theory was overweighted on the con- 
stitutional side, underweighted on the en- 
vironmertal side. It ultimately traced 


| behavior to instinctual forces that were in- 
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herent, had a fixed ontogenetic course of 
development, and recapitulated phylogeny. 


-The role of society, although not neglected, 
was minimized, and it was quite possible 
for instincts to find behavioral expression 


purely on a constitutional basis without any 
significant interaction with the social en- 
vironment. It is our position, in contrast to 
Freud’s that the bulk of human behavior is 
adaptive and learned. The libido theory is 
a case of. the instinctual tail wagging the 
adaptational dog. 


Let us pause here and distinguish more. 


clearly the difference between an adapta- 


tional frame of reference and an instinctual - 
one. Adaptation in the biological sense re- 


fers to the responses of an organism which 
enhance its chances for health and survival. 
Not all activities of living organisms can be 
considered adaptive. 
such as assimilation, reproduction, and ir- 


ritability distinguish living from non-living | 


matter. These are not adaptations; they 
are intrinsic properties of life itself. Adap- 
tation refers only to the means-ends devices 
for carrying out life processes most effi- 
ciently. For example, gastric juices are se- 
creted.when nose or eyes are stimulated by 
the smell or sight of food. This is an adapta- 


tion concerned with assimilation. Similarly, 


reproduction is a property of living proto- 
plasm, but the evolutionary emergence of 
internal fertilization is an adaptation. The 
same criteria which are used to differentiate 
adaptive from nonadaptive processes in bi- 
ology hold good for psychological phenom- 
ena. The biological basis of life cannot be 
explained by a psychoanalytic theory. This 
is the ultimate province of biophysics and 
biochemistry. Psychoanalytic methods of 


observation can only help us understand the | 


psychological means-ends devices with 


which the human being adapts to his social 
environment in order to insure his health 
and his survival. | 

Good health in psychological terms is de- 
pendent’ upon the satisfaction of needs. In 
Freudian theory these needs are the instinc- 


Certain properties" 


te 
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tual.” However, 


predetermined. H 


tual demands subjectively. perceived. Not 


only are the needs themselves derived from 
_jnstinets, but the behavior which brings 
-eratification is also held to be instinctual. 


In our view, psychological needs can be 


subdivided into two groups according to — 


their origin: physiological and social. The 
physiological needs are inborn functional 
expressions of the structural organization of 
the body. The ‘needs for food, sex, water, 
oxygen, and warmth fall into this category. 
The goals of such needs are not learned and 
one may, if he wishes, call them “instinc- 
e ways and means by 
which man pursues these goals are shaped 
by life experience and are, therefore, adap- 
tations that vary with the physical and so- 
cial environment. For example, the physio- 
logical need for food is_ biologically 

i. to relieve the hunger 
becomes the focal point of the growing in- 


_fant’s interest. In this way the need for food 
is transformed into the need for the mother 
,or any substitute source of gratification. 
The newly felt need for the mother is not 
inborn, it is not Bergen but is a 


learned association. What the mother sig- 
nifies and how her care can be controlled 
and guaranteed are further learned associa- 
tions. None of them is in itself a derivative 
of innate protoplasmic requirements, but is 
the product of the unique interaction of one 
person with another in a particular social 
‘setting. 


Unlike the physiological needs, the social 


needs are not innate. They develop only 


after the person’s exposure to the society 


into which he has been born, and their na- 
ture is determined by the demands of that 


society. The gratification of such needs as 


those for status, prestige, or conformity to 
convention not only relieves anxiety about 
ee exclusion but rewards performance 
onsidered socially useful. Here, too, the 


adaptations required to satisfy these needs 
will vary with the cultural institutions. 
Freudian theory, on the other hand, attrib- 
utes all social behavior of the individual to 
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instinctual forces. Were this true, cultural 
differences would have little impact on the 
development of human personality, a con- 
clusion refuted by the cross-cultural studies 
of Kardiner and others (8, 9). 

The second connotation of the libido— 
its transmutability and subdivision into 
charges of energy that moved from one zone 
to another, from one object to another, from 


one modality to another as symptom, anxi- 
ety, character trait, and cultural institution 


—was a vast elaboration of Freud’s earlier 
concept of psychic energy. The general crit- 
icism of this concept that we made in Part 


_I,of this paper holds equally good for the 


libido theory (10). The energie hypothesis 
is tautological and provides no new knowl- 
edge. Just as was true of psychic energy, 
the concept of libidinal energy remains a 
metaphorical device for rephrasing clinical 
phenomena in terms that purport to be 
quantitative. For example, suppose we ob- 
serve an infant’s relation to its mother. We 
can say from this clinical abservation: The 
infant is intensely interested in the mother, 
who is the source of all his gratifications. 
This is an inference based on observation 
with which we can all agree, and it tells us — 
something about the mother-child relation- 
ship. Suppose now we make use of the ener- 
gic hypothesis and say: The infant intensely 


cathects the mother with libidinal energy. 


This statement does not add anything to 
our knowledge about the relationship be- 
tween the mother and the child. We have 


_ merely restated the original observation in 


hypothetical energic terms. Hence, the tau- 
tology. Nor can it be argued that the energie 
hypothesis quantifies the infant’s response. 
It does no such thing, since the degree of 
quantity is also derived from the original 
observation and, therefore, is a subjective 
evaluation made by the observer. Thus, if 
the observer infers that the infant’s interest 
in the mother is “intense,” he will say the 
cathexis is “‘intense;’’ if he infers the interest 
is “weak,” he will say the cathexis is 
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“weak.” Here, again, the notion of any 


“quantity” of energy is purely tautological. 

Freud’s emphasis on constitution, in- 
stinct, and energy soon led to serious opera- 
tional difficulties. The concept of character 


_traits is a good example of the limitations 
‘of the libido theory when applied to clini- 


cal data. Freud had noted a relationship 
between the “anal character traits” (order- 
liness, parsimony and ~ obstinacy ) in’ the 
adult and severe toilet training in child- 


hood. Although fully aware that the child. 
_ responded to anal training with obstinacy 


and defiance, Freud :did not account for 
these traits as adaptive responses to disci- 
pline, but derived them from transforma- 
tions of the libido. He attributed the diff- 
culty the child had in accepting toilet 
training to an anal fixation. In other words, 
the child had a vested interest in anal 
erotism which he protected by resisting 
toilet training. He eventually gave in, but 
at the cost of repression of the anal libido, 
which subsequently ‘was transformed into 
anal character traits by means of reaction- 


formation, desexualization, and sublimation. © 
We would like here to quote Freud’s own 


description of this process: © 
“T know that no one feels inclined to 
accept a proposition which appears un-~ 
intelligible, and for which no explana- 
tion can be offered, but we can find the 
basis of such an explanation im the pos- 
tulates I have formulated in my Drei 
Abhandlungen zur Sexualtheorie. I 
. there attempt to show that the sexual 
instinct of man is very complex and is 
made up of contributions from numer- 
ous components and partial impulses. 
The peripheral stimulation of certain 
specialized parts (genital, mouth, anus, 
urethra), which may be called eroto- 
genic zones, furnishes important contri- 
butions to the production of sexual 
excitation, but the fate of the stimuli 
arising in these areas varies according 
to their source and according to the age 
of the person concerned. Generally 


speaking, only a part of them finds a 
place in the sexual life; another part 
is deflected from a sexual aim and is 
directed to other purposes, a process 
which may be called sublimation. Dur- 
ing the period of life which may be 
distinguished as the ‘sexual latency 
period,’ z.e. from the end of the fourth 
year to the first manifestations of 
puberty at about eleven, reaction-for- — 
mations, such as shame, disgust, and 
morality, are formed in the mental 
economy at the expense of the excita- 
‘ tions proceeding from the erotogenic 
-gones, and these reaction-formations 
erect themselves as barriers against the 
later activity of the sexual instinct. 
_ Now anal erotism is one of those com- 
ponents of the instinct which in the 
course of evolution and in accordance 
with our present civilizing education 
has become useless for sexual aims: it 
would therefore be no very surprising 
result if these traits of orderliness, par- 
simony, and obstinancy, which are so 
prominent in persons who were formerly 
anal erotics, turned out to be the first 
and most constant results of the sub- 
limation of anal erotism” (2) 
Thus, Freud discarded the empirical evi- 
dence of his own clinical observations in 


_ favor of the constitutional bias of the libido 


theory. He believed that the course of de- 
velopment of anal character traits was or- 


ganically determined and fixed by heredity. 
He did not ignore the significance of educa-. 


tion in children, but denied that its role was 
primary. In other words, the etiological em- 


_ phasis Freud placed upon consitutional and 
Instinctual procésses devalued the cultural 


factor (toilet training) and made a mystery 
of the interaction between the child and his 
social environment. 

What is wrong with such explanations? 
They have one great fault. They are bascd 
entirely-on unprovable assumptions. Thus, 
it is assumed that there is a sexual instinct 
that has a constiutionally-fixed course of 


£ 


fy 


be 


evelopment: it is that anal char- 
icter traits are derived from impounded 
sexual impulses; it is assumed that there is 
4 constitutional fixation of an anal erotism; 
it is assumed that there is a sexual energy 
called the libido; it i is assumed that this en- 
ergy is capable of transformation through 
assumed processe$ into habitual patterns of 
response called character traits. All of these 
assumptions derive from fictitious concepts 


that are unrelated to clinical data and hence | 


can be neither validated nor refuted. In this 
sense, they fail to satisfy the criteria we 
have set down for ey useful as- 
sumptions. 

This new theoretical position removed the 


| repression of pregenitality and the forma- 


tion of character traits from the influence of 
those central discriminating and coordinat- 
ing functions attributed to the ego in the 
earlier papers on defense and in The Inter- 
pretation of Dreams. These important func- 
tions were no longer exercised by an inte- 
grating psychic agency, but became the 


inherent expressions of instinct operating on 


phylogenetic momentum. The theory, there- 
fore, ignored the eentral integrative role of 
the ego as the instrument of adaptation. It 
became extremely difficult to describe adap- 
tive processes within this framework be- 
cause the mediator between the organism 
and its environment had been removed. It 
thus became impossible to define the inter- 


_ action between a person and his culture. 


How would we explain the so-called “anal 
character traits” adaptationally?.We would 
introduce a cultural directive, cleanliness, 
mediated by the parents in the form of toilet 
training. This cultural demand comes in 
confict with the child’s desire to defecate 
without restriction whenever and wherever 
he pleases. The child’s responses to this de- 
mand are nothing more than reactions to 
discipline. The ultimate nature of these re- 


_ sponses is determined by the degree of in- 


timidation imposed by the parents. In the 


course of the power struggle that ensues, the 
. child shifts his attention from the simple 
| 
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pursuit of unrestricted anal function to the ~ 
demand of the parents that he limit his 
freedom of action. As a result of this shift, 
anal function, per se, assumes secondary im- 
portance and the struggle with the parents 
becomes the primary concern of the child. 
He can respond predominantly with fear, in 
which case he will gradually integrate pat- 
terns of cleanliness, orderliness, submissive- 
ness, reliability, and punctuality; or, he can 
respond predominantly with rage, in which 
case he will gradually integrate patterns of 
disorderliness, obstinacy, defiance, parsi- 
mony, unreliability, and unpunctuality. 
Usually, he responds with both emotions, 
but vacillates between the two. The emotion 
which gains ascendency, and most often it 
is fear, determines which group of “char- 
acter traits’ will eventually predominate. 
Once these techniques of coping with au- 
thority are laid down, they are no longer 
limited to anal function, but are automati- 
cally extended to other ar€as of behavior. In 
this way, all relations with people are pat- 
terned after the original infantile model and 
are perceived in terms of defiance or com- 
pliance, dominance or submission. The “anal 
character traits’ described by Freud are 
merely adaptive techniques for. controlling 
the actions of parents or parental surrogates 
in accordance with the underlying emotions 
of fear and rage. They are, therefore, secu- 
rity devices, and not hypothetical transfor- 
mations of an undemonstrable sexual a - 
by unknown mechanisms. 

Let us turn next to the Oedipus complex. 
This family constellation, named after the 
Greek version, has become a central refer- 
ence point in psychoanalytic literature. It is © 
used both as the “cause” of a neurosis and 
as the manifestation of a neurosis. All neu- 
rotic configurations are described in terms 
of the Oedipus complex. The fact is, how- 
ever, that the Oedipus complex as used by 
Freud is not universal in the form of the 
Greek myth where the family conflict was 
between son and father for the love of the 
mother. The Egyptian myth, for example, 


| 


emphasized sibling rivalry, because the 
‘family constellation was dominated by 


brother-sister marriage; the Hebrew myth, 
on the other hand, was dominated by the 
absence of a maternal figure and empha- 
sized. strict and total obedience to the will 
of the all-powerful father. 

In Totem and Taboo (7) Freud slieisaibisl 
for the existence of the Oedipus complex as 
the unconscious memory of an ancient crime 
—the primal parricide. Since then man has 


been overtaken from time to time with 


waves of guilt. That is why he had to invent 
the cencept of original sin and why the 
Eucharist contains the memento of the pri- 
mordial cannibalistic act. Though no one 
contests the existence of the Oedipus com- 


plex we believe it can be accounted for on 
grounds other than the scientifically un- 


provable hypothesis-of inherited memories. 
We can account for it, rather, on the basis of 
its ontogenesis in a particular environmental 
setting called the family. 


The anthropologists have taught us that 


there are many types of family: monoga- 
mous, polygamous, polyandrous, etc. They 
are all descendants of specific forms of so- 
cial evolution. Their persistence is an indi- 
cation of expediency or necessity. There is 
no definite information at hand concerning 


* the relative merits of each type of family 


organization. What evidence we do have is 
largely indirect. Thus, we do not know of 
any great society that has survived as poly- 
androus. Polygamy is apparently a perver- 
sion of the monogamous pattern caused by 
unequal distribution of wealth. We do know 


that the great stable societies have been 
: monogamous and that recorded history be- 


gins with patriarchal dominance. We do not 
thereby say that Western societies, such as 
the Greek and Roman, grew great because 
of their monogamous pattern, but rather 
that this pattern survived because it fur- 
nished very favorable conditions for the 


growth of the young. It provided a protec- | 
tive environment which fostered the devel- 


140 KARDINER, KARUSH AND ‘OVESEY 


opment of the capacity to love and of con- 
science—the implements of social cohesion. 

What Freud called the Oedipus complex 
was a particular kind of interaction between 
the child and his parents within this par- 
ticular familial setting. His insistence on a 


constitutional explanation, however, re- 


sultedin an over-simplified picture of auto- 
matic, and inherent sexual conflict in the 
life of every child. Some were fated to re-_ 


- main at the Oedipal level of development, 


others managed in a mysterious way to re- 
solve the conflict by repression and sublima- 
tion. The love of the child for the parent of 
the opposite sex,’therefore, was but another 


manifestation of the sexual instinct. Freud 


made no clear distinction between the non- 
erotic and erotic aspects of this attachment 
to the parents. The fact is, however, that 
clinically the child has both, and each has a 
distinctive developmental history of its own. 
Let us consider the component 
first. 

Freud’s theory ignored the at OR of 
the protective environment on the induction 
of tender feelings toward those objects who 


provided the protection. The parent first 


furnishes the child with the conditions that 
permit him to develop a feeling of omnip- 
otence because all of his needs are satis- 
fied on demand, as if by magic. Later, the 
child delegates this power to the parent. It 
it this rewarding relationship which both 
generates tender affectivity in the child and 
permits idealization of the parent. Freud 
assumed, however, that the development of 
affectivity was an automatic expression of 
instinctual processes, but in recent years it 
has been experimentally established that af- 
fectivity and idealization will develop fa- 
vorably under some environmental condi- 
tions and not under others (1). The ability 
to express love is inducted by the object, 


- not by an inborn instinctual drive. 


How shall the recognizable sexual interest 
of the child in the parent be explained? 
Must we rely on sexual constitution, as did 


‘J 

‘ 


assumptions? We believe there is. Here we 
must. distinguish between sexual drive and 
sexual -object. Every human being is 
equipped with an inherent genital apparatus 
for sexual arousal and discharge, and from 
this standpoint the sexual drive may be con- 
sidered inborn. On the other hand, we can- 
not say, because we do not know, to what 
extent there is in Laan an inborn need either 
for a sexual ob) ect i in general or for & sexual 
object of a particular gender. We do know, 
however, that the particular choice of ob- 


Freud, or is theré an adaptational explana- 
tion that does not depend upon unprovable . 


ject that is madejis markedly influenced by 


the growing chil 
with his parents. 


dependent relationship 


In this sense, the ultimate 


havior. 
The child first experiences sexual pleasure 


choice of object F a learned pattern of be- 


Manas the manipulation of his own genital. 


7 This early genital activity requires no ob- 
ject other than the child himself. The shift 


in sexual interest to an external object 
comes about only after he has established a 
close affectional ti e to his mother. Her love, 
so necessary for the child’s security, is al- 
ways measured by her readiness to gratify 
any of his needs, either for pleasure or for 
protection. Once his attention has been 
drawn to his own genital as a pleasure- 
source, the child expects his mother to be- 
come the vehicle for genital pleasure, too, 
as well as for all other pleasures. The urge 


for the mother to participate in his genital 
activity, to stimulate and to caress him, is 


based not on an innate attraction to the op- 


posite sex, but is a. special way of reassuring 
himself that her .love remains at his dis- 
posal. The issue gains added significance 
for him as he beeomes aware that he does 
not fully possess his mother, but must share 


her with his father and siblings. This aware- 


ness intensifies his need for the exclusive 


possession of the mother as the dependency 
object. To this point both male and female 


children are interested primarily in the 
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mother and there is no essential difference 
in their sexual development as far as the 
first choice of object is concerned. There is 
a difference, however, in the attitude of the 
little girl toward her genital equipment. She 
attributes the privileges of greater freedom 
in play and assertion given the boy in our 
society to his possession of the prized organ, 
the penis. This is the infantile origin of so- 
called “‘penis-envy”’ and it may generate the 
hostile wish to castrate the boy, an impulse 
which must be repressed because of the 
fear of retaliation. As. will be seen, this 
“nenis-envy”’ plays an important part in 
the later appearance of sexual fears in 
<= 

The little boy’s attempts to cling to his 
mother sooner or later meet with the overt 
disapproval of his parents, who uncon- 
sciously transmit the incest taboo of the 
culture. This is the origin of the sexual com- 
ponent of the Oedipus complex. The boy’s 
response to intimidation is two-fold: the 
hostility toward the father, who stands in 
his way, must be repressed because of fear 
of castration, and he must further protect 
himself by repressing the forbidden desire 
for the mother. As the mother becomes in- 
accessible, he retreats for sexual pleasure to 
his own genital and to sex play with other 
children. If this compromise is not inter- 
fered with, his Oedipal conflict is resolved 


_ by the substitution of himself and non-in- 


cestual objects for his mother. In such cir- 
cumstances the possibility of sexual inhibi- 
tion is reduced to a minimum and the 
development of healthy sexual patterns in 
the adult is fostered. This appears to be 
the case in those societies that freely permit 
masturbation and sexual experimentation 
with non-incestual objects in childhood (8, 
9). The trouble starts, however, when the 
culture also interdicts the substitute choices 
of self-stimulation and sexual games with 
playmates. This is what happens in our cul- 
ture. Then the circle is closed. The boy must 


conclude that not only his desire for his 
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mother is bad, but, since all other objects 
are also forbidden, it is sexual gratification 
as such that must be given up. This is easier 
said than done. He may succeed in repres- 
sing his sexual need, but only by relegating 
its satisfaction to unconscious fantasy. He 


chooses the mother, once again, as his ob- - 


ject, since the inhibition of independent ex- 
ecutive action forces him to fall back upon 
the earlier dependent attachment to her. 
The Oedipus complex is thus perpetuated. 
All subsequent heterosexual objects are 
identified with the forbidden mother and 
evoke castration anxiety, which is the start- 
ing point for future disorders of sexual func- 
tion. 


The sexual development of the girl is 
somewhat more complicated. As we have al-. 


ready stated, the first sexual object for the 
girl is also the mother. Why does the little 
girl turn to the father? In our culture it is 
not so much a question of intimidation, as 
in the case of the boy, but a consequence of 
subtle persuasion by both the mother and 
the father. The mother discourages any 


sexual interest in herself and shifts the little 


girl’s attention to the father by the example 
of her own behavior. In this way, she helps 
the child, first, to emulate her, and then, 
later, to identify with her in the sexual role 
of a woman. The father not only offers no 
objection, but facilitates the process by 
playful seduction. The behavior of the par- 
ents is reinforced by the weight of the social 
institutions which constantly emphasize 
that the highest goal for the girl is an at- 
tachment to the male. A contradiction de- 
velops when the parents, who initiated the 
shift in the first place, become alarmed at 
its sexual significance to the little girl and 
hence institute sexual intimidation in ex- 
actly the same manner that they did with 
the little hoy. The little girl has by this time 
become aware of the genital differences be- 
tween the sexes and unconsciously attrib- 
utes the absence of a penis to a punitive 
castration by the mother for her Oedipal 
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strivings. From here on the sexual develop- 
ment of the girl proceeds in the same man- 
ner as that of the boy. The Oedipal striving: 
are perpetuated as unconscious fantasies, 
since sexual gratification through masturba- 
tion and sex play witlother children is pro- 
hibited. We must take issue with Freud's 
contention that castration anxiety termi- 
nates the Oedipus complex i in boys, but in- | 
itiates it in girls (4), As far as we can make 
out the relationship of castration anxiety 
to the Oedipus complex is the same in bot) 
sexes. It is always the castration anxiety , 
which sets in motion the repression of Oedi- 
pal strivings. 

The sexual inhibitidn i in women which re- 
sults from this early development is abetted 
by two social institutions that define the 
feminine role. One of these requires the 
woman to present herself as chaste, virtuous, 
and disinterested in sex. This standard fa- 
cilitates the repression of sexuality and re- 
wards frustration with enhanced moral stat- 
ure. The other institution has to do with the 
relative status of men and women in our 
culture. Men are considered strong, superior, 
and dominant; women are considered weak, 
inferior, and submissive. The penis becomes 
the unconscious symbol of masculine 
strength and the man’s preferred position. 
This re-enforces the, earlier ‘“penis-envy” 
from childhood and further inhibits the 
woman sexually. She places intercourse in 
a dominance-submission context, in which 
the woman is not only subjugated by the 
male, but is exposed. td injury by his sym- 
bolic weapon of power, the penis. This en- 
courages the reparative fantasy of taking 
away the man’s penis, not merely to deprive 
him of its use, but to gain its power for her- 
self. Such a view of intercourse inevitably 
intensifies her fear of retaliation. Further- 
more, penetration by the penis also arouses 
the repressed Oedipal strivings and the as- 
sociated guilty fear of punishment by tiie 
mother, thus adding another increment of 
retaliatory fear. The net pent in women 
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with such unresolved conflicts is withdrawal 
and flight from - sexual act and sexual 
»leasure. 

In this part of the paper we Have traced 
the historical development of the libido 


theory from its inception to the concept of © 
*-nareissism. We have tried to separate the 
scientifically useful assumptions from those 


of constitutional predisposition, instinct, 

and energy, which, in our opinion, give uss 
no new knowledge. Those aspects of the 
theory that we feel are useful are the clinical 
applications of the earlier discoveries made 


‘by Freud in Studies in Hysteria and in The 


Interpretation of Dreams. We have tried to 
show how the libidinal concepts of phyloge- 
netic inheritance gnd instinctual energies 
hinder rather than help our understanding 
of the psychic mechanisms by which differ- 
ent forms of behavior. are integrated. They 
interfere with conceptualization of adaptive 
processes and take attention away from the 
problems of human adaptation, which 
should be the major concern of psycho- 
analysis. Finally, the libido theory, to us, 
is a elosed system of'explanation that com- 
presses all observations of behavior into.a 
rigid schema and thus hampers research and 
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the accumulation of new knowledge. In the 
third section of this paper we shall examine 


Freud’s first effort to create an ego psychol- | 


ogy within the framework of the libido the- 
ory by means of the concept of narcissism 
and the dual instinct theory. 
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THE ADAPTIVE SIGNIFICANCE OF THE DREAM 
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MONTAGUE ULLMAN, M.D? 


Whatever the biological funetion of 
dreams may be for ‘the human organism, 
| their tisefulness to the psychotherapist rests 
upon one intrinsic quality, namely, their re- 
markable)capacity to integrate past experi- 
ential data with current life situations in a 
manner that discloses more significant infor- 


it possible for an individual, while asle 


to experience in the form of dream con- ~ 


sciousness all of the forces at work in a cur- 
rent life situation, and to present them with 
due regard to their relative importance and 


manner of relatedness, whereas, by contrast, 
they are experienced in the waking state in | 


a fragmented, partial, or expedient manner? 

Three sets of conditions all uniquely per- 
taining to the sleep state have a bearing on 
this question. Sleep is characterized by al- 
terations in the physiology of the cortex; 
the occurrence at times of partial cortical 
arousal experienced as the dream state; and 
the absence of communication needs during 
the sleeping phase of the sleep-waking cy- 
cle. 


PHYSIOLOGICAL FACTORS 


In previous ecmmunications (1—4) atten- 
tion was called to eertain physiological con- 
siderations and their possible bearing upon 
our understanding of the formal aspects of 
dream consciousness. These formal aspects 
include the employment of concrete means 
of presentation (predominantly in the form 
of visual imagery), the sense of immediacy 
(the dream as an experience in the present), 
the involuntary quality (the enforced na- 
ture of the dream experience), the spatial 
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and temporal distortions, and the transgres- 
sion of the laws of logic. It was suggested 
that in the absence of the continuous affer- 


ent stimulation characteristic of the waking 


state, the integrating activity of the central 
nervous system is qualitatively altered. 


Stimuli arising during sleep, whether of a 


somatic or psychological nature, are not 


. identified in their spatial and temporal con- 
text. They are not accurately conceptual- 


ized. Their manner of integration remains 
(in the case of physical stimuli) or is re- 
ced to (in the case of psychological stim- 
a sensational level. Two illustrations 
‘larify this statement. When a physi- 
is experienced during sleep, it 


storm. What appears as the~exaggerated 
quality may also be appropriate aS-an indi- 
cator of the relative sleep-disturbing poten- 
tial of a stimulus suddenly appearing in a 
otherwise quiescent sensory field. The out- 
side stimulus has now been transformed into 
a dream image replacing the outside stimu- 
lus. As an image, it is in turn experienced 
sensationally, e.g. as if it were being per- 
ceived. By virtue of the existence of rever- 
berating circuits between the cortex and the 
subcortex, the dream itself is a source of 
stimuli impinging upon the ascending reticu- 
lar system in the brain stem raising or low- 
ering its arousal potential. 

_ An analogous situation obtains in the case 


* of psychological stimuli arising during sleep, 


presumably around memory traces of a re- 
cent event. In this case, however, a reduc- 
tion process occurs. The abstract conceptual 
elements denoting the experience are re- 
duced to a sensory form. In the case to be 
presented, the probing activity occurring 
during the analytic hour was depicted in a 


; mation pertaining to current conflicts than 
4 is available to the individualat any give 
| moment in the waking state,] The. questio 
/may be formulated in another way: Why is 

is not experieneed accurately for what it is, 
| but the sensory quality does register. A sud- 
| den cool breeze, for example, may -give rise 
| to images of a violent hurricane or snow- 


(simple or complex), 


dream in imagery involving a peeping Tom 
peering through a window into the patient’s 
room. The subsequent course of events in 


yelation to the activating system is as out-” 


lined. Thus, despite the source of the stimu-' 


jus (exteroceptive, enteroceptive, or psy- 


chological) or the nature of the imagery 
the dream functions 
as a sensory stimulus and as such plays a 
role through its effeet on the arousal center 
in bringing about either full awakening or 
the return to’a deeper and dreamless sleep. 

In two of the papers cited above (1, 2), 
the theory offered to explain these features 
of dream consciousness was based on the 


' Pavlovian concept of the altered relations 


between the primary and secondary signal- 
ling systems during’ the transitional stages 
between deep sleep and waking. Pavlov con- 
ceived of the primary system as concerned 
with direct signals of reality whereas the 
secondary system, built up on the basis of 
language, enabled the human organism to 
guide its activity through signals of signals 
in the form of verbal abstractions. In the 
“transitional state, the primary signalling 
system assumes dominance over the sec- 
ondary. Under these circumstances all stim- 
uli, including the conceptualizations associ- 

ated with past experiences, are integrated 
at a sensory level and appear to the sleeping 
al_as direct signals of reality. 


AL CONSCIOUSNESS 


The second set of conditions has reference 
to the temporary qualit f dream con- 
sciousness. The dream occurs at a time when 
the cortex is in a state of partial arousal. 
The consciousness at this time is a transi- 
tional one and is unstable i in the sense that 
its resolution has to occur either in the di- 
rection of awakening or of returning to 
sleep. It is the individual’s biological envir- 
onment which controls this state of affairs. 


Consciousness participates by influencing © 


this environment in a certain way. By a 
sequential series of images, the individual 


forms a statement that represents a total 


arousal has to occur or not. )T 
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| 
assessment of the currently disturbing life 
situation as well as the defensive mecha- 
nisms whereby it can be handled. In so do- 
ing he transforms the psychologically dis- 
turbing event into an evaluative stimulus 
which in turn determines whether full 
hus in sleep 
he is confronted by the biological necessity 
to depict the experience in a way that en- 
ables it to play a role in arriving at one of 
two entirely different states of being—sleep- 


-ing or waking. While awake, the individual 


is not forced to make a decision to alter his 
state of being in any such total sense. 

This formulation suggests the connection 
between transitional or dream consciousness 
and the vigilance needs of the organism. 
With the dissolution of waking conscious- 
ness, the individual temporarily suspends 
his ties to the outer world. Transitional con- 
sciousness, linking past data to currently 


acting stimuli, provides a means of assay- 


ing disturbing events in regard to the rela- 
tive safety or danger associated with con- 
tinuing sleep. To be effective as a vigilance 
operation, the dream has to say as much as 
possible about the disturbing event. Con- | 
ceptions incorporated into the concrete 
imagery of the dream integrate many ex- 
periential fragments from the life history 
of the individual, unconnected in time but 
connected in their relevance to the current 
problem. | 


COMMUNICATION 


One further condition makes the sweep- 
ing interpretive power of the dream possible. 
This has to do with the absence during sleep 
of the need to communicate the implications 
of the threatening event, This makes it rela- 
tively safe to experience them. It is only in 
the waking state that communication 
through language is possible. Language may 
appear in the dream, but it does so within 
the setting of concrete imagery and for the 
purpose of developing the sensational im- 
pact of the imagery. When the dream i is re- 
captured in the waking state, it is as an 
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V anomalous fugitive from the sleeping state. 
To transform it intojan instrument for use 
in the waking state now involves an uphill 
struggle. Language, in the form of relevant 
associations, enables the element of com- 
munication to come into the picture. What 
occurs beyond thi€ point in terms of the 
contribution the dream can make to a 
deeper level of understanding in waking life 
is then a function of the nature of the thera- 
pist’s efforts and the patient’s neurosis. 


‘DREAM INTERPRETATION 


Some ‘of the theoretical points outlined 
will be considered in relation to the follow- 
ing clinical material. 3 

The patient is a 30 year old woman, mar- 
ried for ten years; with one child of five. 
She has been in psychoanalytic treatment 
for three months. Difficulties in many areas 
of living finally culminated in her decision 
to seek help. Her complaints were: 


1) General feelings of inadequacy and 


dependency in her marriage. She wants to, 
but cannot reciprocate the love and support 
her husband extends to her. 

- 2) Specific sexual difficulties. She has 
never experienced orgasm and engages in 
the sexual act in an inert fashion to satisfy 
her husband. 

3) A sense of inadequacy and lack of self- 


confidence in her work as an interior decora- 


tor. 

_A specifie situation actually precipitated 
her into treatment. A close and enduring 
friendship with another married woman ter- 
minated in a violent and recriminatory 
manner. The two couples had been intimate 
friends over a period of many years. The 
patient had a dependent, anaclitie relation- 
ship with this woman and the break was 
followed by a profound sense of loss, depres- 


sion, and continual preoccupation with the — 


affair. 

Briefly, although she appears to be an in- 
dividual with many assets, including a gen- 
erally attractive personality and a lively 
intelligence, she has, despite good inten- 


tions, shown a penchant for getting into 
difficult personal situations and always 
needing a stronger figure to rescue her. 
Her initial reactions in treatment might 
best be described as “protective inade- 
quacy.” Her feelings of inadequacy were so 
expressed as to always contain an appar- 
ently logical and therefore compelling in- 
vitation to the therapist to step in, give ad- 
vice, and assume the role of being the sole 
active agent. To the newness of the treat- 
ment situation she added a gratuitous aura 
of mystery; to the problem of being a nov- 
ice at dream interpretation she added the 


jurther problem of feeling a deep estrange- 


ment from her own dreams. One encounters 
a variety of reactions by patients to the 
challenge of working on dreams. At one ex- 
treme is the “I-can do it myself” group. At 
the other, which includes this patient, we 
have the “I know it’s my dream, but I can’t 
do a thing with it” category. 


Two sessions before the hour to be ie , 


cussed, she presented the following dream. 


“Milt [husband] and I and two others | 
_ were in the dream. He and I were watching | 


someone shinny up a tall pole, a flag pole. 
When he got to the top, he lay down and 
relaxed. Milt asked, ‘Do you think we ought 
to try?’ I said, ‘You go first.’ He did. Then 


I did. We were both relaxing on top and 
watching the others go down. One got down 


by jumping. I started to feel very uneasy. 
I said to Milt, ‘You’d better. go first.’ He 
slid down halfway and jumped the rest of 
the way. He said, “Okay, you choose your 
way.’ I was frightened but found that I 
made my way down easier than the others 
by grabbing the circumference of the pole 
and sliding all the way down.” 

Her initial response. was, “This makes ab- 
solutely no sense to me.”’ When efforts to 
pursue the dream direetly failed, the thera- 
pist raised the tentative speculation that 
perhaps some of the symbols expressed in 


‘the dream might be related to matters of 1 
sexual nature. | 


A grudging admission brought up the next 
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ipasse, the familiar lines, 
“So where does that get us?” Still in the 
dark as to why she had the dream at this 
particular time, and what it meant, the ther- 
apist continued his questioning. The next 
one apparently reached its mark. I, asked 
her what she had been doing and thinking 


just before she had fallen asleep. She sud- 


denly remembered that she reluctantly had 
had intercourse with her husband. The feel- 


‘ings of distress in; connection. with this, 


which she had formerly dealt with in a gen- 
eral way, now had to be spelled out in rela- 
tion to a specific recent experience. These 
included all of the feelings associated with 
her contradictory staite of inner resistiveness 
and outer compliance. She felt hypocritical, 
guilty, inadequate, and annoyed. The im- 
portant point, howeyer, was that this par- 
ticular question punctured the amnestic 
facade that enabled her to look only in the 
therapist’s direction for help with the 
dream. Behind the conscious and, as far as 
it went, honest conviction that she was co- 
operative in working on the dream, she was 
at the same time engaged in a series of fenc- 
ing, hiding, shielding, and withholding op- 
erations. ‘To have continued in these neu- 
rotic defensive maneuvers in the face of this 
direct question would have involved her in 


the act. of consciously lying. This she was ~ 


not prepared to do. ‘We are not concerned 
here with the meaning of the dream, but 
rather with the following sequence of events. 

First, the patient's efforts to cope with 
the problem of dream interpretation fol- 
lowed a path that was consistent with her 
life-long anaclitic pattern of relatedness. 
She was structuring the therapist as the 
Delphic Oracle, to whom she could come for 


_ the interpretation. | 


Second, therapeutic intervention disclosed 


“both the source and manner of her own par- 


ticipation in the Joint task of dream inter- 
pretation. 

By error, the came one 
hour too late for her next appointment and 
could not be seen. The hour she did come 


was one which she had had up to two weeks 
before, when it had been changed to the 


_ preceding hour. She had forgotten about the 
change, despite the fact that the week be- 


fore she had come at the new time. She was 
very chagrined and troubled by her mis- 
take. 
In the next hour, she presented the fol- 
lowing dream and up to a point'|seemed to 


interpret it correctly. She had had this 
dream on the night following her last thera-_ 


peutic session. 

“The setting is a school or college, with 
tall buildings around a campus. The atmos- 
phere is rural or suburban. There|is a young 
man trying to see into a window. He is a 
peeping Tom, but not exactly. There is a 
man and a woman there. I’m not sure, but 
they may have been making love. The man 
was going through a very precarious situa- 


tion. He was walking on a ledge! as he was | 


trying to look in. The woman came to the 
window and was very indignant, The man 
came close to falling off the building and 
breaking his neck. Then the scene changed. 


I was in a locker room. I had gone swim- 
ming. It was a very involved, complicated — 


place. I was looking for my locker and a 
dressing room. I had the feeling , was going 
to find it.” 

Her own interpretation established the 
following connections. 

1) She felt that the dream Laci to 
the probing activity of the previous hour. 

2) She felt it had to do ee, with 
the sexual material. 

3) She recognized the element of danger. 
She could not relate it to the therapist, but 
only to the sense of danger she felt at those 
critical moments when she feared a cata- 
strophic break-up of her marriage. 

Beyond this, any further direct interpre- 
tative work on the dream was impossible 
for her. However, other associations oc- 
curred during the hour which she didn’t 
fully understand. Their occurrence revealed 
a partial, fragmentary grasp of their rela- 
tionship to the dream. | 
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1) She recalled an earlier dream at the 
time of her pregnancy—one which had as 
its theme being incarcerated in a place | 
where she was being taught how to be a 
doormat and was finally rescued by her 


husband. 


2)..She recalled this as the only dream 
prior to the present one which she felt she - 
had interpreted. She herself at the time 


- thought it had to do with her pregnancy and 
that having a child would make a doormat 


out of her. 


3) For the past few months the patient 


has again been trying to become pregnant. 
She’is still ambivalent about it, but less so. 

4) She spoke about her great dependency 
on her husband and his role as rescuer in her 
life. He had initially bpposed her coming to 
treatment and had attempted to act the role 


of psychiatrist to her. 


Based on the associative data as weil as 


my knowledge of the patient, I felt that the 


dream dealt with a whole array of material, 


not clearly perceived consciously, but all 
related to and following upon the first ef- 
fective tampering with her dependent struc- 
ture. 

Fundamentally, the dream revealed a 


wealth of information concerning the situa- 


tion between the patient and the therapist. 
The patient believed herself to be in a state 
of frank, open, and direct communication 
with the therapist. The real situation was 
otherwise. The therapist was on the outside 
and desperately trying to get a look in, an 
action which was resisted and warded off. 
The man with her in the room was also the 
therapist on the basis of previous hints of 
erotic transference and the absence of any 


expression of erotic feeling toward her hus- - 


band. It was as if the therapist, having suc- 
ceeded in exposing her negative feelings to- 
ward her husband, might now discover her 


_ positive feelings in fantasy form toward the 


therapist. This constituted a. source of dan- 
ger to her because it would leave her with- 
out that inner sense of independence and 
aloofness which existed as her only compen- 
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sation for the self-enslavement she struc- 
tured for herself. In view of her remarkable 
dissociative abilities, however, the danger 
was not yet directed at herself, but. toward 
the therapist. This was so because, as syn.- 
bolized by her not coming to the preceding | 
hour, she was still capable of warding hin 
off, and—in effect—throwing him off the 
ledge. Her faith in her neurotic solutions 
emerged in the ending of the dream in which ~ 
she is seeking a locker and had the inner 
certainty that she will find it, even though 
it was a bit more complicated than she had 
expected. The women’s locker room was a 
way of flaunting her feelings of safety from 
men. Here she could-dress with no peeping 
Tom to look in: on her. 

The situation was somewhat analogous to _ 
the state of affairs existing at the time of her 
pregnancy. Here again, an outside agency, 
_ this time in the form of a child, threatened 
her dependency pattern and necessitated a 
rescue in the form of shifting the new re- 
sponsibilities over to her husband. She had 
some identity in her relationship with her 
husband whereas, without him, she would 
be an anonymous doormat. At the point 
where the treatment, by virtue of her erotic 
fantasies toward the therapist, threatened | 
this relationship, she symbolically sacrificed 
the therapist. 

This dream has been presented in ides 
to illustrate more clearly the following the- | 
oretical points. 

1) The dream, in its connection with its 
vigilance function, is‘concerned with reality © 
events that upset the equilibrium of the in- 
dividual. In this instance, the vigilance 


needs are aroused by'a threat to the psycho- | | 


logical structure following upon the inter- | 
change during the first hour. | | 

2) The recency of this experience as well 
as its disturbing quality. accounts for its re- 
appearance during sleep. ; 

3) The experience gains expression i in the 
dream in the form of concrete imagery. 

4) The developing imagery expresses re!- 
evant historical connections to the current 
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threat as well as the upsetting impact of the 
threat. 

5) The tape’ further depicts the 
strength of the neurotic defensive counter- 
measures summoned into action by the 
therapeutic inroad. This has reference to the 
ending of the dream where the patient is de- 
vising a situation. of safety for herself. 

6) In this instance, the total sequence of 
events did not form a sufficient stimulus to 


result in arousal. Deeper sleep was resumed, 


accompanied by a dissolution of the dream. 
SUMMARY 
Some of the characteristics of the dream 


have been explored’ in relation to the condi- 


tions prevailing during sleep. 

Attention was drawn to the possible role 
of neurophysiologi¢al changes during sleep 
in accounting for the concrete level of 
dream presentations, the role of the reticu- 
lar activating system in determining the di- 
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rection and resolution of the transitional 
dream consciousness, and the relation of the 
dream to the problems of psychological vigi- 
lance during sleep. 

Clinical material was to 
trate the theoretical points under discussion. 

The dream appears to be man’s unique 
means of coping with his biological environ- 
ment when, as in sleep, that is all that exists 
for him, just as waking consciousness is the 
unique instrument for achieving mastery 
over man’s social environment when that 
dominates the scene. 
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PERSONALITY DYNAMICS IN TORTICOLLIS 


SIDN EY E. CLEVELAND, 


Torticollis or wry neck is an unusual and 
relatively rare symptom. Paterson, (22) re- 
ports that only 21 cases of torticollis were 
observed over a ten year period in a total 
admission population of 2500 patients. Al- 
though an extensive literature exists con- 
cerning torticollis, for the most part this 
consists of anecdotal reports or analysis of 
a few selected case histories. One notable 
exception is the series of studies by Herz et 
al. (13, 14) covering in a systematic manner 
the physiological, clinical and treatment as- 
pects of the disorder. Herz (14, p. 129) gives 
a formal definition of torticollis “...as ab- 
normal involuntary innervation of muscles 
of the neck resulting in more or less sus- 
tained movements or in deviation from the 
normal of the posture of the head.” Herz 
and Hoefer also make the important point 
that torticollis is not identical with a simple 
voluntary turning of the head. Analyzing 
motion pictures and recordings of muscle 
action potentials of torticollis patients, they 
observe the physiological pattern to be far 


more complicated than the clinical appear- 


ance. A conflicting movement, an antago- 
nistic turning simultaneously toward and 
away, is suggested. 

Patterson and Little (23) as well as Herz 
and others are in agreement that the clinical 
‘picture of torticollis is that of a person with 
a twisted neck, usually with the head turned 
in a more or less fixed lateral position. Pain, 
muscular spasms and muscular rigidity 
characterize the disorder. Because of the 
intermittent nature of the muscle activity, 
~ the syndrome is frequently referred to as 
spasmodic torticollis. In some cases, so se- 
vere is the turning of the head as to cause 
the person to spin about in a complete circle. 

*Veterans Administration Hospital, Houston, 


Texas; Department of Psychology, Baylor. Uni- 
versity College of Medicine, Houston, Texas. 


Ordinarily the twisting disappears during 
sleep and for a brief period on awakening. 
Patients frequently develop repetitive ges- 
tures to control the twisting, such as placing 
a finger against the ¢hin or face. The dis- 
order may persist for months or years and > 
usually appears rather suddenly. It may 
disappear as suddenly and spontaneously. 
Emotional stress usually results in severe 
exacerbation of the symptom. 

Beyond this descriptive summary there is 
little agreement concerning the etiology and 
treatment of torticollis. One group of in- 
vestigators (23) maintains that the disorder 
is primarily organic in origin. A lesion in 
the extrapyramidal area or corpus striatum 
is often hypothesized as the primary etio- 
logical factor. However, no systematic study 


reporting such — findings at autopsy 


is available. | 

Another large group of authors (1, 13, 
28) contends that in younger patients, 
mainly those under 40 years, with no de- 
monstrable neurological or infectious dis- 
ease or congenital abnormality, the disorder 
represents a conversion symptom. This 
school of thought maintains that as a type 
of conversion hysteria phenomenon, the 
symptom is to be regarded as a purposive 
act which carries for the patient a variety 
of psychological meanings. Indeed, most au- _ 
thors make it amply clear that the torticollis — 
symptom is vastly overdetermined and the © 
twisted neck may hold for the patient a 
wide array of symbolic meaning. For ex- 
ample, the following are some hypotheses 
about the dynamics of torticollis drawn 
from the psychiatric literature: 1) Libidini- 
zation of the neck occurs so the neck as- 
sumes unusual symbolic significance of « 
phallic nature (21, 26); 2) Twisting of the 
neck and head depicts a turning and looking 
away from adult responsibilities (3, 27) : 
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3) The turned head represents guilt and 
shame over past transgressions (hanging 
one’s head in shame) (3, 18); 4) The wry 
neck is punishment fer repressed hostile 


wishes toward parental figures (3, 18, 27); 


5) The turned head is a regressive phe- 
nomenon representing the infant’s seeking 
of the breast (1); 6) In a general way torti- 
collis is a turning away and a looking away 
from something painful or intolerable i in the 
environment (15, 18). 

The present study is concerned with the 
examination by means of psychological tests 
of these and other personality dynamics in 


a sample of torticallis patients. There are 


in the literature two studies (9, 13) report- 
ing the application of psychological testing 


-to a torticollis population. Unfortunately — 


in neither investigation are any of the test 
findings listed. An interesting footnote to 
the present study is the fact that it did not 
begin with a carefully planned research de- 
sign. Because of the infrequent incidence of 
torticollis, the project had its origin in the 
clinical investigation of the occasional pa- 
tient referred for psychological examination. 
Only after a number of these interesting 
people had been seen, was an effort made 
to examine the sample systematically. It 
should be mentioned that this manner of 
conducting research contains certain ad- 
vantages and disadvantages. Although such 
a study inevitably’ lacks some of the sci- 
entific rigor desirable in research, ofie is at 


least not biased during the data collecting. 


phase by any preconceived hypothesis or 
theoretical 


SUBJECTS 
Seventeen patients diagnosed as_ torti- 


collis, conversion reaction, were adminis- 
.. tered the Rorschach, Draw-a-Person, and in 


inost cases, the Thematic Apperception Test 
(TAT). Twelve of the patients were ex- 
amined by the writer over an eight year 
period, at the Veterans Administration Hos- 
pital, Houston, Tex, Data on the remain- 
ing five cases we 
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“obtained from profes- 
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sional colleagues in various parts of the 
country.” These patients were all white male 
veterans ranging in age from 28 to 45 years, 
with a mean age of 36 years. Educational 
achievement ranged from 8th grade to col- 
lege training, with a mean grade level of 
ten years. Four of the patients had ex- 
perienced torticollis symptoms intermit- 
tently for as long as twelve years. With the 
majority, however, torticollis was a rela- 
tively recent symptom, having its onset a 
few weeks to three or four months prior to 
hospitalization and psychological testing. 
As a group the torticollis sample had been 
cleared of neurological or infectious disease 
or congenital abnormality. Sinee the data 
collection did not originate as a clearly de- 
fined research study, identical tests were not 
available on all subjects. Rorschach records 
were available on all 17 patients, figure 
drawings on 14 and TAT’s on 15 of the 
torticollis group. 

A control group of 20 patients was also 
examined by the author; Rorschach, TAT 
and Draw-a-Person tests being obtained in’ 
every case. Members of both subject groups 
on whom TAT records were available had - 
given stories to at least Cards 1, 2, 6BM, 
7BM, and 17BM. In both groups the mean 
number of TAT stories available was eight 
with a range of 5-10. The groups did not 
differ in respect to length of story. Neither 
group differed significantly in terms of Ror- 
schach productivity. Median number of 
Rorschach responses given by the torticollis 


group was 22, with the control median being 


20. This difference does not approach sta- 
tistical significance. 

Eleven of the 20 control subjects were 
drawn from a conversion hysteria sample 
reported in previous research (8). These 


patients comprise a group diagnosed as con- 


version hysteria, with the symptom involv- 
ing an organ of the body other than the head 


*I wish to express my appreciation for loan of 
the psychological test data to the following VA 
psychologists: Drs. J. J. Brownfain, Dearborn, 
Mich.; R. W. Fingar, Boston, Mass.; Ss. B. Kutash, 
East Orange, New Jersey. 
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or neck, such as a paralyzed arm or muscu- 
lar stiffness of a leg. As a group these pa- 
tients were comparable to the torticollis 
sample in respect to age, education, race and 


veteran status. Chronological age varied 


from 24 to 44 years with a mean age of 34 
years. Educational achievement ran from 


7th grade to college graduate with a mean 


level of 11th grade. Duration of symptom 
varied from.a few weeks to eight years, with 


duration of illness of three months. 


In referring to these conversion hysterics 


as a “control group” an assumption is made 
that the principal differentiation between - 


this group and the torticollis cases is in 
symptom choice. Both populations had been 
diagnosed as conversion hysteria by the 
examining psychiatrists. The torticollis pa- 
tients constitute a homogenous group as to 
symptomatology, while the control hysterics 
present a variety of involved body organs. 
One can argue that selection of a conversion 
group as a control sample represents a con- 
servative choice for comparison since pre- 
sumably both groups share certain person- 
ality traits common to conversion hysteria. 


PROCEDURE FOR DATA ANALYSIS 


Adslysis of the test material proceeded 
along the following lines. A clinical ap- 
praisal of each test battery was made in or- 
der to determine themes, symbols and per- 
sonality conflicts revealed in the material, 
unique to one or the other of the subject 
groups. Wherever possible, the test records 
were examined to ascertain whether hypoth- 
eses concerning dynamics of torticollis found 
in the psychiatric literature gained support. 
Differences between the groups for all the 
scored items were tested for statistical sig- 
nificance, using the chi-square technique. 
Cutting scores were established in each case 
by using the median score for the combined 
groups. 

As a final check on the objectivity of the 
themes in the test protocols felt to be char- 
acteristic of the torticollis group, five ran- 
domly selected test records were given to 
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each of three experienced clinical psycholo- 
gists. These judges were asked on a blind 


basis to record the major personality theme: 


or dynamics suggested in each subject’s test 


“material. These judgments were then com- 


pared, together with those of the author, for 
degree of agreement. 
-| 
AND RESULTS | 
Examination of previous research and 
anecdotal reports of torticollis patients re- 
sulted in the identification of a number of 
dynamic formulations to be studied using | 
the projective test material. Many hypoth- 
eses posited had to’ be rejected for examina- 
tion as either being entirely too general 
(“torticollis i is an obsessive compulsive con- 
dition” [24]) or too highly restricted (“torti- | 
collis is a masturbatory equivalent” [1]). 
The following dynamic trends were selected 
for exploration. 


BODY IMAGE 


Garnett and Elbirlik (9) reviewed the de- 
velopmental histories of nine torticollis pa- 
tients and commented on the importance of 
body language and the nature of body image 
in this syndrome. Fisher and Cleveland (7) 
in a series of research studies have devel- 
oped a measure of one aspect of body image; 
that of degree of définiteness of body image 
boundaries. This body image index, called 
the Barrier score, is derived from a content 
analysis of the Rorschach. The Barrier score 
comprises a count of all responses referring 


- to objects with clear and well defined bound- 


aries. Such Rorschach responses as “a cave 
with rock walls” or “a knight in a suit of 
armor” serve as examples. Psychosomatic 
patients with symptoms involving the body 


exterior, muscles and skin, were found to. 


score unusually high on this index. In fact, 
a group of patients with conversion hysteria, — 

of which eleven of the present control group 

were members, achieved among the highest 


*I wish to express dianka to Drs. George Faibish, 
Seymour Fisher and Dale J ohnson for serving as 
clinical judges. 
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Barrier scores of any group tested. Psycho- 


somatic patients with body interior symp- 
toms, duodenal uleer or colitis, scored sig- 


eS nificantly lower on the Barrier index than 
_ did the conversion group. A normal sample 


tended to fall midway between these ex- 
treme groups. Pathologically high Barrier 
scores were found ‘to indicate a frozen and 
immobile kind of body i image. ‘The immobile 


_ body image bears analogy to a fort with tre- 


mendous walls, which while protecting the 
individual from external threat also renders 


_ him imprisoned and incapable of expression. 


Since torticollis is primarily a muscle 
symptom it was anticipated that these 
patients would score at least as high on 


_ Barrier as the conversion group and signifi- 


cantly higher than normal subjects or psy- 
chosomatic patients with interior symptoms. 
Table 1 presents a comparison of the Bar- 
rier score for the torticollis and conversion 
groups. It will be noted that torticollis pa- 
tients tend to score even higher than the 
control group although not significantly so. 


Barrier score for both groups may be com-— 


pared with data previously published (7) 
on normals and on a group with stomach 
symptoms. Patients with stomach com- 
plaints had a median Barrier score of only 
one, with a range of 0-5. Normal popula- 
tions produced median scores of four, with 
a range of 0-10. Obviously, the torticollis 
sample exceeds an of _— populations on 
Barrier score. | 


NECK SYMBOLISM. 


Garnett and Elbirlik (9) in their analysis 
of nine torticollis patients draw attention 
to the especial symbolic significance of the 
neck in our culture, Alexander (1), Halli- 
day (12) and Murphy and Chasen (21) all 
emphasize the unusual symbolic meanings 
assigned to the neck by their torticollis pa- 
tients. 

In view of this general agreement con- 
cerning the magical role of the neck in torti- 
collis, one might expect this concern tobe 


reflected 1 in unusual behavior on projective 
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tests. For example, one would anticipate 
torticollis patients giving many neck re- 
sponses on the Rorschach. Accordingly a 
count was made of all references in the Ror- 
schach to the neck (‘X-ray of the neck”; 
“natives with long necks”) and a count of 
all animals with unusual necks (“giraffe’’; 
“camel”). Reference to Table 1 indicates 
that neither torticollis or conversion groups 
made very many direct or indirect refer- 


ences to the neck. If anything, there is a 


slight tendency for the torticollis group to 
avoid neck references, since only five torti- 
collis patients gave any neck responses at 
all, while half the conversion group; gave 
one or more neck responses. However, this 
difference is not statistically significant. 
Figure drawings were available for 14 of 
the torticollis group and the entire conver- 
sion sample. These were inspected for any 
unusual emphasis on the neck or other body 
distortions. In general there were no striking 
group differences. Three of the torticollis 
patients drew a picture of a man with torti- 
collis; 2.e., the body in full view and the 
rofile. One other torticollis 
patient remarked-as he drew the figure, “He - 
ain’t gonna have much of a neck when I get 
through with him.” Beyond this, the groups 
did not differ in their drawings in terms of 
relative size of the neck, adornment of the 
neck, or other unique body distortions. 


HOSTILITY SCORE 


and Gliebe (3), Murphy 
Chasen (21), Whiles (27) and others have 
suggested that repressed hostility toward 
important figures in the past is frequently a 
motivating force in the torticollis symptom. 
Mendelson (18), for example, reports a pa- 
tient whose torticoilis represented a turning 
to God and an offering of prayer as a re- 
placement. for strong hostile feelings. Of 
course the management of repressed hostil- 
ity is not unique to torticollis. Conversion 
symptoms of any nature are likely to be at- 
tended by strong underlying hostility. Ac- 
cordingly, it was not anticipated that the ~ 
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control and experimental groups in the pres- 
ent study would differ on hostility measures. 
Rather, it was predicted that both groups 


would have high hostility scores in compari- 
son with a normal population or other kinds | 


of psychiatric groups. 

There are several different scoring 
schemes available for estimating the preva- 
lence of hostile feelings in a Rorschach rec- 
ord. This writer was already familiar with 
Elizur’s (5) system for con- 
tent. In this system any Rorschach response 
involving direct hostile expression (“a gun’”’; 
“two men fighting”) is given a score of two. 
Symbolic or indirect hostility is given a 
score of one (“gossiping women”). Elizur 
and others ‘have demonstrated that high 
hostility scores on this scale are related to 
potential for hostile outburst and display. 

The Rorschach records of the 17 torticol- 
lis and 20 conversion cases were scored in 
this manner for hostile content. The results 


listed in Table 1 indicate that. the conversion 


and torticollis groups have nearly identical 
hostility scores. Elizur has reported a mean 
hostility score of 5.6 for a neurotic popula- 
tion composed of men and women and a 
mean score of 1.3 for a normal sample. In 
the present study the torticollis mean hos- 
tility score is 5.2 and the conversion group 
mean identical with the median score of: 5. 


SIDNEY E. CLEVELAND 


Obviously the naa groups do not dit- 
fer from one another, but all score signifi- 
cantly higher than a normal group. 


GUILT AND SHAME 


*“Auerback and Gliebe (3), Garnett 
Elbirlik (9), Mendelson (18) and Whiles 
(27) have all commented on the strong feel- 
ings of guilt and shame present in the torti- 
collis cases examined by them. Guilt is seen 


as a function in part, of the repressed hos- 


tile feelings previously described. In part, 
guilt may stem from past transgressions, 


real or fantasied. Garnett and Elbirlik also 


make the interesting point that the torti- 
collis patient feels shame for surrendering 
to his own impulses and temptations or to 
being witness to the surrender of others. 
Presumably the torticollis symptom repre-. 
sents a dramatization of these feelings, a. 


tableau in which guilt and shame are acted 


out. 

In the present shidy it appeared that the 
TAT stories offered the best opportunity to 
compare the prevalence of guilt fantasies in 


' torticollis patients vs. the conversion group. 


In order to identify more precisely the guilt 
themes and their reference object, only those 
stories involving a relationship to parental | 
figures were analyzed (Cards 1, 2,:5, 6BM 
and relating guilt for 


Caperison of Barrier Score, Neck Symbolism, Hostility, Guilt, Licking dia Time Themes, for the 


Torticollis and Conversion Groups 


Elizur 
Group Descriptive Measure Score. Symbot- Themes & Kee | Ti Arye 
(Ror- | (TAT) |schach) 
: schach) | schach) schach) | schach) 
Torticollis Median Score 5 0 5 3 pe 2 
(N = 17) Range 1-10 | 04 | 0-14; 1-5 {| 08 | 1-15 |.0-5 0-5 
Scoring above com- | 10 | 10 13 8 
bined group median | | | 
x? 1.3 |.1.9 | — | 12.8 8.7|| 8.7 3.1 
P (df = 1) 0.001 0.01) 0.05) 0.01) 0.05-0.06 
Conversion Median Score 4 5 1 0 2 Os 1 
(N = 20) Range 1-7 0-3 | 1-10; 04 | 03 | 0-5 | 0-2 0-3 
bined group median aa | 
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having lived up to parental expectations, 
suilt for not having met one’s obligations 
or having failed parental standards were 
included under this category. Another aspect 
of this same theme were stories depicting 
the main character ‘as having accomplished 
something in a sneaky and underhanded 
way, or having fooled the parent. This lat- 


‘ter theme would be illustrated by the fol- 
lowing story given by a torticollis patient 


to Card 1, depicting a small boy and violin. 
“He is supposed to take violin lessons but 
don’t want to. He is wondering how to get 
out of it. If mother is close by he will have 
to take lessons, but if she is out he will skip 
them.” The following story by another torti- 
collis patient given to Card 6BM, a young 


man and older woman, illustrates the theme 


of guilt over failed obligations. “Gray haired 
mother has turned her back on him. She had 
great hopes for-him. The son has done some- 
thing very wrong, he is embarrassed.”’ Each 
of the five TAT ecards involved in this 
analysis were examined for presence of a 
theme implying guilt and shame on the part 
of the central figure. When the stories of 
both subject groups had been analyzed in 


this manner, it was readily apparent that 
the hypothesis concerning the importance of 


feelings of guilt and shame in torticollis pa- 
tients had been substantiated. Reference to 
Table 1 indicates that at least half of the 
torticollis group included three or more 
guilt themes in their stories while the me- 
dian number of guilt themes for the gen- 


eralized conversion sample is only one. This 


difference in frequency of themes easily at- 
tains statistical significance. 


LOOKING 

Most of the previously mentioned ah 
refer directly or indirectly to the importance 
aitached by the torticollis patient to the 
act of looking. Some writers draw attention 
to the possibility that the turned head rep- 
resents a looking away from painful or in- 
tolerable problems or adult responsibilities. 


Cther investigators suggest the looking is 
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directed toward something tempting yet for- 
bidden. In any event there does seem to be 
a consensus concerning the torticollis pa- 
tient’s tendency to attach unusual and mag- 
ical properties to the eyes and the act of 
looking. 

In order to test the relative tlmmeas of 
occurrence of these kinds of fantasies, the 
Rorschach records of both subject groups 


were examined for all responses having to 


do with the act of looking. The following 
are some of the kinds of responses so scored: 
“A pair of eyes in a spider’s web”; “A micro- 
scope to see through’; “A man hidden in a 
duck blind”; “A science fiction man with 


beams of light shining from his eyes.” It 


was predicted that the torticollis. group 
would exceed the conversion sample with 
these kinds of responses. In Table 1 results 
of this tabulation are presented. In line with 
the prediction, the torticollis patients exceed _ 
the control group on this variable. 

A similar analysis was made of all the 
TAT stories. In this case all references to 
looking, the eyes and communication. by 
visual means were scored. For example such 
statements in a TAT story as the following _ 
were noted: “That little boy is blind”; “She 
is giving him a penetrating look”; “That’s 
a scene of violence”; “He is looking around 
to see if anyone is looking, if he will be 
caught”; “That woman is an overseer.” In 
this analysis each statement and reference 
to the eyes or to an act of looking on the 
part of a TAT story character were scored. 
Accordingly, some stories had several such 
references and the total score on this meas- 
ure could exceed the number of stories in- 
volved. It was anticipated that the torti- 
collis patients would exceed the conversion 
group with these references. The results 
listed 1 in Table 1 support this — 


TIME AND AGE 
Not much has been said about what it 


may be that the person with torticollis looks 


away from or toward other than in a gen- 
eral sense of something tempting or forbid- 
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den. Reviewing the projective test records 


of the torticollis cases, this writer was im- 
pressed by the unusual frequency with 
which these patients inserted references to 


time, aging and the use of time as a refer- 


ence point. This preoccupation with the 
passage of time can best: be summed up by 
describing their fantasies elicited by the 
Rorschach and TAT as having‘a distinctly: 
nostalgic quality. It was felt that this un- 
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usual emphasis on the past must have some _ 


unique relationship to the torticollis pa- 
tient’s conflict. 

In order to sonatrate more objectively 
this impression concerning the matter of 
time and age for the torticollis group, the 
Rorschach and TAT records were examined 
for frequency of these references. In the case 
of the Rorschach protocols, a count was 
made of all responses directly or indirectly 
referring to an object as old, ancient or old- 
fashioned. For example, such responses as 
“an old time saloon door,” “an old-fashioned 
lamp post,” “a pre-historic animal’ and 
“an old dog, because he has a wrinkled 
face,” were included in this scoring. Scored 
also were responses of the following type 
indicating a passage of time: “turning 
leayes like in the Fall’; “a flower, like a 
forget-me-not.” 

The final score on this measure consiéted 
simply of a count of all such responses. The 
results listed in Table 1 indicate that. the 
clinical impression concerning the unusual 
' frequency of these responses in the torti- 
collis group was supported. | | 

.The TAT stories were also examined for 


Be all themes having to do with nostalgia for 


the. past or reference to the past as a way 
of life or a reference point. Examples of 
themes and references to the past scored 
under this category are the following: “The 


man is a hard working farmer like his folks 


centuries before him”; ‘That’s an old time 
scene in the 1600’s”’; . “The boy is looking at 
the violin iubodidiately after the funeral of 
his brother who used to play such sweet 


music. He realizes those days are gone for- 


ever, and the violin is only one of his 

brother’s many*remembrances”; “She looks 
back at her many moods in the summer 
past”; “That boy looks like Abraham Lin- 


coln studying by candlelight.” Not so scored 
was simple reference to someone being old, 
such as a story beginning, “That's an old 
man and a young man.’ 


These references to the past and to things | 


aged are unusual and infrequent responses. 


Neither the torticollis nor the conversion 
group gave a profusion of such responses. 
However, the results listed in Table 1 show 
that there ‘is a definite tendency for the 


torticollis gréup to include these references 


more frequently in their TAT stories than » 


does the control group. In this case the dif- 


ference between the groups barély reaches a — 
level of statistical significance. Coupled with . 
a similar trend on the Rorschach, however, 
the pattern of such responses clearly favors 


the torticollis. 


JUDGES’ RATINGS: 


Three psychologists enumerated on a 


blind basis the fantasy themes and person- 
ality conflicts most obvious to them in pe-— 
rusing projective test records of five torticol- 
lis cases. All three judges commented on the ~ 
unusual themes concerning time and age, 
while placing somewhat differing emphasis © 


on the interpretation of these themes. 
Themes of guilt and shame were also noted 
by the three judges as well as the unusual 
degree of hostile content. One judge con- 
curred with the author in noting the preva- 
lence of fantasies invoking the eyes and the 
act of looking. Overall the degree of concur- 


rence on a blind basis and interpreting pro- | 


jective test material out of context was 
satisfactory and encouraging as to the ob- 
jectivity of the themes 
represented. | | 


_ DISCUSSION 
‘Summing up the test. find- 


ings pertaining to the torticollis group, we 


find no unusual degree of attention paid in 


| 
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human figure drawings or in Rorschach con- 
tent to the primary symptom of torticollis, 
the neck. However, a part of the body di- 
rectly and intimately related to the head 
and neck is given unusual importance in 
the projective material—the eyes and the 
act of looking. A reservoir of ready hostile 
feelings, a frozen and immobile type of body 
image, especial fantasies relating to guilt 


and shame and a ‘nostalgic orientation to 


the past, complete the pattern of personal- 
ity dynamics characterizing the torticollis 
group that emerges from the present study. 

At first glance, it is puzzling that the 
neck does not receive more attention in the 


fantasies elicited from torticollis patients 


by psychological tests. This writer has no 
ready explanation for this omission, al- 
though it may be that this is an entirely 


too simple and obvious a correlation to ex- . 
pect. The relationship between physical ap- 


pearance and the psychological meaning of 
that appearance is complex and often even 
surprisingly diverse. For example, Silver- 
stein and Robinson were unable to distin- 
guish the figure drawings of normal children 
and those with residual paralysis due to 
poliomyelitis. They observe (25, p. 340), 
“The present study and other similar in- 
vestigations have rested on the assumption 
that the physical bady, the body image, and 
the drawn figure are i in..isomorphic relation. 
Given careful exploration, this one to one 
relationship does not: seem to exist.” 


Perhaps the most unusual and intriguing. 


aspect of the unconscious fantasies of the 
torticollis group, concerns preoccupation 
with antiquity and the concept of time. A 
heavy, sentimental nostalgia for the “good 


old days” seems to beva prominent charac- 


teristic of a maj ority of the TAT and Ror- 
schach records. Coupled with the unusual 
concern attached to the.eyes and the act of 
looking, one.is tempted to speculate that 
one meaning contained in the torticollis act 
is an almost literal turning back, a back- 
ward glance to the past, to earlier relation- 


ships and earlier life problems. This back- 


i 
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the Past is no hope.. 


ward glance cannot be accomplished without 


conflict, however. For we note in the TAT 
material feelings of guilt and shame charac- 
terizing the relationship with early family 
figures. The torticollis patient struggles with 
his sense of unfilled obligations. He is pulled 
or pushed forward in one direction by the 
demands and expectations of parents and 
society. But he also harks back to earlier 
times and standards as he seeks to avoid 
these same responsibilities and demands. 

It is interesting to note that'a taboo of 
nearly universal proportion surrounds the 
backward glance into the past. One can only 
look back under threat of punishment. For 
example, there is a superstition in many dif- 
ferent cultures that it is bad luck to look 
back when departing a place or person. In 
Greek mythology the familiar story of 
Orpheus and Eurydice repeats this theme. 
In this myth Orpheus is granted a new life 
with his bride on condition that he not look 
back at her as they leave the underworld. 
Punishment follows swiftly Orpheus’ forbid- 
den turn to look back at Eurydice as they 
are leaving Hades, and she is then forever 
consigned to the underworld by the gods. 

In the Bible, Lot’s wife is turned into a 
pillar of salt when, although forbidden to do 
so, she looks back ‘on the cities of Sodom 
and Gomorrah as she and her husband are 
leaving. It is by no means clear as to why 
this curious taboo surrounds the backward 
glance, although Melville (17, p. 188) may 
have put his finger upon the primary mean- 
ing inherent in these myths. Decrying the 
barbaric conditions of the past surrounding 
the treatment of men on board sailing ves- 
sels, he has this to say of individuals or in- 
stitutions that cling to tradition. “The Past 
is in many things, the foe of mankind... In 
. Those who are solely 
governed by the Past stand still like Lot’s 
wife, crystallized in the act of looking back- 
ward, and forever incapable of looking be- 
fore.’? 

Poets, novelists and philosophers have 
had much more to say about the subjective 
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meaning of time than have scientific theo- 
rists. Nearly every writer of any stature at 
_all has at least commented in passing on the 
subjective experiencing of past, present and 
future. Writers such as Wolfe, Proust, Joyce 
and Melville as, well as many others have 
devoted lengthy works to man’s desperate 
search of his past in order to assign mean- 
ing and identity to his own existence. The 
thesis is presented convincingly that for 
many in our contemporary culture the pres- 
ent and future holds little meaning. Current 
values of achievement and material produc- 
tion, tremendous pressures to compete and 
produce in the market place, devaluation of 
the family and the individual all combine 


to reduce the individual’s sense of identifi- 


cation. In desperate search for identity such 
a person is likely to turn to the past in 
search of meaning to his life and as a means 
of avoiding the demands and pressures of 
the moment. Meyerhoff (20, p. 113) analyz- 
ing the concept of time in modern literature 


has eloquently presented this thesis as fol- 


lows. 

“Tf the value of time is measured by what 
is produced and consumed, and if the indi- 
vidual’s life is envisaged as nothing but an 
accumulation of these socially useful mo- 
ments of time, the status of the self is obvi- 
ously threatened. Instead of being endowed 
with intrinsic value, the self is of purely in- 
strumental, technological value, just like 
any other commodity.... To say that the 
moments of time are of purely instrumental 
value, like the units of production, easily 
leads to the notion that the accumulation 
(or bundle) of such moments and fragments 
constituting the life history of an individual 
also is of purely instrumental, and never of 
intrinsic, value. Man himself becomes pri- 
marily a productive unit along the assembly 
lines of society ... He is worth what he is 
worth here and now ...man’s worth is in- 
variably measured by what he has done or 
in capable of doing, rather than by what he 
is.” 
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Faced with such feelings of isolation and 
demands of the moment, the individual may 
turn to the past for solace as Meyerhoff 
again points out. “...the frequent, intense 
search for a recapture of the past, one’s own, 
the family’s, the nation’s or mankind’s may 
be seen as an attempt to recover oneself by 
discovering this sense of continuity with and 
belongingness to something that seems for- 

ever lost.” 

It is this writer’s conviction that the rele- 
vance of the-preceding thesis for the torti- 
collis group may be more than coincidental. 
The torticollis patient struggles, in fantasy 
at least, against parental expectations of 
achievement and success. He feels obligated 
to. parents who set certain standards and 
values but he feels that he has failed to meet 
these standards. By and large his feelings 
of shame and guilt as elicited by the TAT 
are focused on parents who placed great 
value on personal gain and achievement. 
One can speculate that among the commodi- 
ties ranking high in value for the achieve- 


ment oriented parents was the concept of — 


time. Time could either be used profitably 
by producing something or time could be 
wasted by doing nothing, by just drifting. 


_ The torticollis patient is torn between these 
conflicting poles. On the one hand he feels 


pushed by parents and by a demanding so- 
ciety to accomplish something. But he fails 
to identify with this spirit of individualism 
and he turns for identification to traditions 
in the past which he hopes will provide more 
value and purpose. Just how strongly the 
individual in our society feels pressed by 
time has been dramatically noted by Mendi- 
low (19, p.. 10). Commenting on the obses- 
sion with time in the twentieth-century 
novel he writes as follows. 

“The keynote of modern edintence is 
speed .. 
nally had the meaning of success; western 
civilization measures success today by the 
increase in the rate of movement towards 
some spatial point or towards some goal we 


_ set up before us. Achievement is estimatec 


. It is ‘significant that speed origi- 
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in terms of the length of time taken to ac- 

complish our purposes, for time is money, 
and in a changing universe we have no time 
‘o waste or lose... Life seems: td be resolv- 
ing itself into a feverish scramble for the 
‘ast drinks before the inexorable barmaid 
calls out her fatal ‘Time, gentlemen, time’ 
and shuts up shop for good.” 

Erikson (6) has formalized this sine 
for identity in a theoretical system in which 
he outlines the social, historical and politi- 
cal values implementing formation of what 
_he terms the “American identity.” Of inter- 
est'to the present study are his observations 
on the role of tradition and the standards 
of the past in the forming of one’s identity. 
He suggests that some individuals, unable 
to come to terms with demands of what he 
calls our “machine age,” turn back to figures 
of the past, perhaps a pioneer grandfather, 
as a source of identity. In contrast to the 
torticollis patient’s unsuccessful and ambiv- 
alent search for the past, Erikson contends 
that this utilization jof the past serves as a 
positive anchoring point. 

There is one group of ailividuslo who are 
encouraged to sear@h the past for reasons 
that in the long run prove to be positive and 
constructive. Reference here is made to per- 
sons in psychoanalysis whose primary re- 
sponsibility 3 in treatment is a conscientious 
search of their past. Erikson (6, p. 378) 
points out that even here some analysands, 
like the torticollis patient, remain frozen to 
the past and fearful of looking forward. 
“Psychoanalysts, in their daily work, are 
consulted. by those who cannot the 
tension between polarities, the never-ceasing 
necessity of remaining tentative in order to 
be free to take the next step, to turn the 
next corner. Many patients hope to find in 
psychoanalytic ‘system’ a magic refuge 
{from the discontinuities of existence; treat- 


ment itself becomes a regression to a better 


ritualized, more homogeneous, more patri- 
-archial one to one relationship.... The 


cured patient has the courage to face the | 
_ discontinuities of life in this country and the _ 
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of its for an economic 
and cultural identity. . 

Time also has for the torticollis patient : a 
destructive connotation. There is implied 
the fear that time is running out and the 
wish that the march of time could be slowed. 
With the passage of time comes deteriora- 
tion, especially of the body. The torticollis 
patient turns away from advancing age, 
from dissolution of his body and the ulti- 
mate fear of death. He turns toward fan- 
tasies of youth and health. In this respect 
the torticollis patient shares much in com- 
mon with certain persons seen in analytic 
practice by Greenson (11, p. 248). He de- 
scribes a group.of patients with what he re- 
fers to as. “screen identity.” These patients 
utilize time itself as a screen to hide from 


current responsibility, and turn away in 
fantasy from a consideration of the onward 


rush of time. “These patients have a rather 
distinct relationship to time... When they 
recount a past event they tend to relive it 
without recognizing even afterwards the 
passage of time that has taken place since 
the actual experience occurred. Their close- 
ness to the past gives them a youthful qual- | 
ity and their self-picture is many years 
younger than their chronological age. 
Though they dread old age, death is unreal 
to them; they tend to believe in their im- 


mortality.” 


Finally it should be noted that schizo- 
phrenic patients tend to resolve the problem 
of time relationship by waving it aside. For 
example, Balken (4) analyzed the TAT 
stories of a schizophrenic group for refer- 
ences to time, past, present and future. She 
found that as a group they tend to obscure 
any distinction among these reference points 
in time and to treat everything in an “I - 
here - now” relationship. She concludes, 
“The schizophrenic does not distinguish be- 
tween the past, the present and the future, 
between the real and unreal—and thus be- 
comes a prey to the inertia of the past.” 

The nature of the relationship between 
one’s subjective meaning of time and cer- 
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tain personality variables has recently been 


explored in a series of intriguing research 
reports. A team of investigators headed by 
_ Atkinson.and McClelland (2) has identified 


an important personality factor termed the 
achievement motive. This concept refers to 
the degree to which an individual adopts a 
life philosophy centered around striving for 
achievement and success, coming to grips 
with one’s environment, being a manipulator 
of the environment. Green and Knapp (10) 
find time judgment, esthetic preference and 
need for achievement to be significantly 
and positively related. Subjects with high 
achievement motive perceive past events 
as much less remote than they actually are. 
These same subjects express esthetic tastes 
of a conservative:and traditional nature. 
Knapp and Garbutt (16) also found that 
high achievers conceive of time in’ such 
terms as “active, fast and hasty.” These re- 
searchers point out that in these instances 
successful achievers (in a normal popula- 
tion) view time as a challenge, as something 
which provides the necessary conditions for 


‘success to occur. These investigators reason 


that to see the past as close to the present 
is to feel that, “the past has not yet slipped 
away, and the universe that confronts (one) 
is therefore teeming with opportunities for 
manipulation and achievement.” How dif- 
ferent is the case with the torticollis group. 


_ For reasons not yet clear, these persons also 


cling to the past and to tradition but more 
for purposes of escape and avoidance of 
achievement and_ success. McClelland’s 
group finds that parents of achievers train 
their children in independence and achieve- 
ment by rewarding achievement, non-pun- 
ishing failure and by placing few restrictions 


on opportunity for achievement. One would 


spéculate that parents of torticollis patients 
somehow introduce conflict into this triad 
of motivating forces so that the child is both 


‘ pushed forward while being _ back- 


ward by the parent. 
Obviously the present study raises more 
questions than it attempts to answer in ex- 


amining some of the unconscious fantasies 
of torticollis patients. Certain hypotheses 
concerning the relationship between the 
symptom of torticollis and the patient’s sub- 
jective meaning and concept of time are sug- 
gested. Unanswered is the crucial question 
as to why a conflict over life’s responsibili- 
ties and demands is dramatized in an an- 


tagonistic muscle response. Data available 


in this study were necessarily limited and 
only a more ambitious study employing in 
addition psychiatric and social information 
can approach this aries 

SUMMARY | 

Seventeen | male diagnosed as 
torticollis, conversion reaction, were admin- 
istered the Rorschach, Draw-a-Person, and 
TAT. Twenty male veterans also diagnosed 
as conversion reaction but with symptoms 
involving parts of the body other than the 
head and neck were similarly tested. 

The two subject groups were compared in 
terms of their projective test records on the 
following personality variables: 1) Body 
image; 2) Neck symbolism; 3) Hostility; 


4) Fantasies of guilt and shame; 5) Looking 


fantasies; 6) Concern with time. 
Both groups scored high on the Cleveland- 


_ Fisher body image index, with the torticollis 
patients being characterized especially as — 


having a frozen, immobile body image. The 


groups do not differ in respect to neck sym- 


bolism. The torticollis sample significantly 
exceeds the general conversion group in pro- 
duction of fantasies featuring guilt and 
shame and emphasizing the eyes and the 
act of looking. The torticollis patients also 
exceed the conversion group in their con- 


cern with the past and the passage of time. 


This pattern of findings suggests that 
among the conflicts contributing to the tor- 
ticollis patient’s dilemma are those center- 
ing about responsibilities and demands 
made by ambitious parents and a mate- 
rialistic society. Recent. 


work demonstrates a relationship between 
achievement motive and attitude toward 


experimental 


; 
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time. Successful achievers ‘view time as a.. 
' challenge but the torticollis patient appears 
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dismayed by time and searches the past for 


solace. 
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THE FORMATION AND EXTINCTION OF CONDITIONED 


REFLEXES IN “BRAIN-DAMAGED” AND 
MONGOLOID CHILDREN 


HERBERT G. BIRCH, PD? ano HOWARD DEMB, M.A. 


The terms “brain-damaged” or “brain-in- 
jured” when applied to children refers to a 
combination of psychologic functions that 
are presumed to originate in pre-natal, peri- 
natal or infantile insults to the cerebrum. 
“The category is entirely behavioral (4, 5) 
and implies that any of a number of kinds 
of cerebral damage will result in a common 
pattern of behavioral disturbance. Locus of 
injury, nature of the lesion and the temporal 
course of the illness are usually. not consid- 
ered in the designation, and the non-behav- 
ioral, neurologic confirmation of the fact of 


anatomic insult has been conspicuous by its 


absence. These considerations make it clear 
that the term “brain-damaged” refers to a 
behavior syndrome and not to the fact of 
brain damage as, such. 

The identification of a pathological pat- 
tern of ‘behavior, characterized by diffi- 
culties in figure-ground perception, abnor- 
mal distractibility, perseverative tendencies, 
conceptual rigidity, emotional lability, and 
hyperactivity, by Strauss and Werner (4— 
16) was an important contribution to the 
more refined differential diagnosis and 
treatment of psychologically disturbed chil- 
dren. However, the unfortunate character- 
ization of the pattern as the “brain-damaged 
child” has led to confusion in two directions. 
First, Strauss (5) has declared that the 
syndrome is pathognomonie of brain dam- 
age and has assumed behavior problems to 
have such an etiology even in the absence 
of any clearly substantiating neurologic or 
historical data. Second, it has come to be 
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widely assumed that the behavior syndrome 
described is the typical consequence of or- 


ganic brain damage in childhood. Neither 


of these extensions appears to be warranted 
by experience. In earlier discussions (1, 2) 
one of us has pointed to a variety of pat- 
terns of behavioral alteration that may oc- 
cur as the consequence of organic brain 
damage in infancy and childhood and has 
argued that the syndrome described by 
Strauss and'his colleagues represents only 
one of many different types of behavioral 
alteration that may be associated with cere- 
bral lesions in children. However, to define 
the numerous distinct behavioral syndromes 
which may occur as consequences of infan- 
tile cerebral damage is beyond the scope of 
the present report. It is concerned, rather, 
with a more limited and specific inquiry into 
the behavioral sequellae of brain damage. 
Basic to the present study is the view that 
a population of children who are known to 
have cerebral injury may, at the very least, 
be divided into two groups, one of which 
contains children who exhibit hyperactivity 


and/or distractibility and a second whose 


members do not show either of these char- 
acteristics. Possible underlying differences 
in the central nervous system organization 
in each of these groups can then be analyzed 
through the use of both psychologic and 
physiologic techniques. 

The use of conditioned reflex methods for 
such analysis seems especially desirable 
since conditioned reflex theory (3) permits 
the formulation of some quite specific hy- 
potheses concerning the nature of the func- 
tional alterations i in central nervous system 
activity that. may underlie hyperactivity 
and. distractibility, two prominent and 
readily discerned features of the behavior 
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doourring 4 in some of the children who have 
sustained cerebral damage. From the point 
if view of Pavlovian theory the behavioral 
 henomena of distractibility, hyperactivity 
and even of perseveration can be conceptu- 
ulized as manifestations of defective equili- 
bration between the processes of cortical 
excitation and inhibition. If this conceptu- 

alization is correct, one should find differ- 
ences in the character of the processes of 
cortical excitatory and inhibitory activity 
in normal and hyperactive groups. For this 
reason the present study i is concerned with a 
comparative examination of the condition- 
ing and extinction process’ in hyperactive 
and/or distractible saa damaged children 
and in brain-damaged children who exhibit 
neither hyperactivity nor distractibility. It 
includes as well an analysis of the function- 
ing of a sample of mongoloid children and 
of a small number ¢ normal children. 


| METHOD 
SUBJECTS 


In examining the records of children in a 
pediatric psychiatric installation, it was 
possible to obtain records of eighteen chil- 
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dren who showed unequivocal evidence of 
central nervous system trauma acquired 
either perinatally or as a consequence of 
meningitis or encephalitis in infancy. Sup- 
portive evidence included the presence of 
seizures, and/or of neurological signs such 
as pathologic reflexes and abnormal EEG. 
The presence or absence of stereotyped be- 
havioral characteristics was not used as a 
variable in the selection. The sex, I.Q. and 
age of the subjects are presented in Table 1. 
Behavioral analysis of these 18 children 
showed that ten of them were hyperactive 
and/or distractible, whereas the remaining 
eight’ included six normoactive and two 
hypoactive children. For comparative pur- 
poses eight mongoloid children with no his- 
tory of central nervous system trauma, and 
four normal children who were convalescing 
from non-neurologic illness were studied. 


APPARATUS AND PROCEDURES 


The unconditioned stimulus used was a 
mild electric shock adjusted ‘by means of a 
Variac supplied by a 120 volt, 60 cycle AC 
source. The shock was administered through 
two polished copper electrodes which were | 


| | TABLE 1 
| | Sex and I.Q. of Subjects 
“Brain-Damaged 
-Mongoloid 
4 Non-H and Non-+D Hyperact. and /or Distract. 
Subj. Sex Age ||. Subj: | sex | Age | 1Q | Subj. | LQ. 
Je. | M | | | [ee 6-2 | 68 
iy. | M | 10d | | LG. | 
| M | | AM. | F [132 |as. | F | | 
ss. | M | 129. | F @ 
is. | F | 100 | & [MS 
BW. | M 17-6 | | Cc..| M |124-| F | 
iM. | M | 1210 | 48° |vM. | M |131 | %(|BH. | .F | 130 | 35 
R.A. M 42 S.H. M 108 G.H. te F 11-7 33 
WB. | M | 15411| 49 
| w.w.| F | 140 | 30 
Mean 1.Q.* 59.2 47.4 
| gD. 12.8 15.3 13.4 


* There is no statistically significant difference between the mean I.Q.’s of these groups. 
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taped to the inside of each forearm. A 74% 


watt white frosted bulb served as the con- | 


ditioned stifnulus. It was placed on the wall 


five feet in front of the subject, who was: 


seated in a cushioned chair provided with 


broad wooden arm rests. Continuous ‘re- 
cordings of the skin resistance were taken 


by means of a C.E.M. Research Laborato- 
ries Physiological Recording Galvanometer, 


model #650. Extraneous:visual stimuli were ' 
_ minimized, but no control over auditory 


stimuli was maintained. 

Since any new stimulus can affect the 
GSR, at the beginning of each child’s first 
session the light was presented alone for 
approximately 14% sec. once every 30 sec. 
This was done .until there was no meas- 
urable response to three consecutive pres- 
entations of the light. Then the intensity 
of the shock was built up to a level 
which resulted in a decrease in skin re- 
sistance equivalent to an increased current 
flow of at least 0.039 milliamperes. This 
amplitude was chosen because it was of 
greater magnitude than 90 per cent of the 
observed. random fluctuations in skin re- 
sistance. After. the desired level of shock 
was attained, the light alone was again pre- 


sented every 30 sec. to the criterion of three 


consecutive zero responses, in order to elimi- 
nate the possibility of ‘pseudo-condition- 
ing,” i.e. the creation by shock alone of a 
hypersensitive nervous system which could 
produce a high level of response to any 
subsequent neutral stimulus. In no case 
were the responses to the light alone follow- 


ing the determination of the proper shock — 


level of sufficient duration and amplitude to 
warrant the possibility that the criterion for 
conditioning could be reached without true 
conditioning taking place. 

Following a second extinction of the skin 
response to the light the conditioning series 
itself was started. This consisted of alter- 
nate presentations of the light and shock 
~ in combination and then light alone. The 
interval between each step in the sequence 
was 90 sec. so that any two successive pres- 


entations ‘of either light alone or of the 
light shock combination occurred at three 


minute intervals. When the stimuli wére 


paired, the onset of the light would precede 
the shock by ¥% sec. and would be wonme 
for a total time of 11% sec. 

The alternate presentations of light sitive 
with shock and light alone continued until 
there were three successive responses to the 
light aloné which were either equal to, or 


greater than 0.039 milliamperes in ampli-. 


tude. The extinction series began ninety sec- 
onds after the third consecutive CR. For the 
extinction series, the light alone was pre- 


sented every 90 sec. until three conseeutive 


zero responses to this stimulus were pro- 
duced. 

In the majority of cases the entire proc- 
ess could not comfortably be completed in 
a single session. Therefore, each experimen- 
tal period was limited to one hour. The only 
exception to this rule occurred after the con- 
ditioning criterion had been reached and the 
extinction series was initiated. Since ex- 
tinction was sometimes prolonged, the final 
session lasted for between one and two 


hours. 


RESULTS 


QUANTITATIVE FEATURES OF THE C.R. FORMA- 
TION , 


When the course of senditionine is ex- 
amined, it is found (Table 2) that the hy- 
peractive and/or distractible group of brain 
damaged children required a significantly 


greater number of trials (p = .02) to reach 


the criterion of conditioning than did the 
non-hyperactive and non-distractible brain 
damaged group. The mean number of trials 
required was 31.2 for the hyperactive and 
10.6 for the non-hyperactive children. In 
only one case is there any overlap between 
the number of trials required to reach con- 
ditioning by the individuals in the two 
groups. It is of further interest to note that 
whereas it was possible to complete the con- 
ditioning of all the non-hyperactive chil- 
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| TABLE 2 
Number of Presentations of Light Paired with Shock Necessary to Reach Criterion for Conditioning 
H and/or D ‘Mongoloid — Normal 
| Completed Inc 
JJ. 4 | B S.P. 31+ C.K. 4 D.T. 4 
J.M. ge B. 19 C.H. 37+ G.H. 4 8.8. 5 
$.8. - 8 W.w. | 21 M.S. | 40+ L.D. 19 B.A. 6 
J.E. 9 V.M. 30 L.G. 78+ AS. 25 E.R. 10 
5.8. 9 C. 48 | B.H. 36 
B.W. 14 HH. 56 L.b. 40 
R.A. 17 Pe E.P. 45 
‘SB. 17 | L.C. 91 
Mean | 10.6 |’ | 31.2 33.0 6.3 
4.5 | 15.5 26.5 2.3 


The scores of the subjects who did not reach the criterion for conditioning are indicated by a + and 
were not included in the calculation of the means. 


t Sdores and Corresponding Probability Values that the Null H ypothesis Regarding the Differences between 
_ the Mean Number of preemnintenns of Light Paired with Shock Necessary to Reach Criterion 


| for Conditioning Can be Rejected 


‘-H and/or D Mongoloid Normal 
| Score p Value t Score Value t Score Value 
Non-H and Non-D | 2.87 2% 2.20 5% 2.03 10% 
| Hand/orD O:35 3.53 1% 
Mongoloid | 2.64 5% 


dren, 40 per cent of the hyperactive children 
could not achieve criterion levels of con- 
ditioning despite prolonged training periods. 

The mongoloid group, performs signifi- 
cantly more poorly than does the non-hy- 
peractive and non-distractible brain dam- 
aged group (p = |.05). The mongoloid 
children require approximately the same 
number of trials to achieve the conditioning 
criterion as do those of the hyperactive 
and/or distractible subjeets who could be 
conditioned. It is possible that this eleva- 


tion in number of trials required by the 


mongoloid children is largely the contribu- 
tion made by the three youngest children 
of the group, all of whom were under seven 


non-distractible subjects (p = 


The p values were calculated by using Fisher’s t for small samples. 


years of age. If these young children are 
eliminated from consideration the condi- 
tioning of the remaining mongoloid children 
tends to become significantly more efficient 
than that of the hyperactive and/or dis- 
tractible children, who were conditionable. 

When the performance of the four normal 
children are analyzed it is found that they 
required significantly fewer trials to reach 
the criterion for adequate conditioning than 
either the hyperactive and/or distractible 
(p = .01) or mongoloid group (p = .05). 
However, they do not condition at a level 
which is significantly different from the 
performances of the non-hyperactive and 
10). 
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In order to determine whether the differ-_ 


ences among the retarded children with re- 
spect to conditioning rate is in any way a 
reflection of differences among these chil- 
dren with respect to intellectual capacity as 
measured by I.Q., a correlation was made 
between these two variables. The product- 
moment correlation was r = —.07, which 
suggests that for the children in this study 
the 1.Q. and the formation of the condi- 
tioned reflex are independent measures. 
Thus, for the children in this study the 
measure of the number of reinforced trials 
necessary for conditioning is not merely 
another means of demonstrating those con- 
sequences of brain damage which may be 
reflected in a modified I.Q. 


QUALITATIVE FEATURES OF THE C.R. FORMA~ 
TION 


There were marked differences in the be- 
havior of the children of the different groups 
during the conditioning series. The two 
groups of brain-damaged children showed 
the most extreme differences in behavior. 
The group of hyperactive and/or distract- 
ible children could only cooperate for a 

ort time. Their capacities to sit still, to 


concentrate on one stimulus, to refrain from 


talking and to ignore the temptation to 
manipulate the electrodes were all limited. 
Moreover, as the session wore on this be- 
havior became pronounced and occurred 
more and more frequently. The type of in- 
creased activity varied from child to child. 
Some chose to talk to the experimenter. Ac- 
cording to the level of functioning of the 
child the talking ranged from coherent 
statements and questions in an attempt to 
engage the experimenter in conversation to 
apparently incoherent and disconnected ver- 
balizations. Two children chose to sing and 
whistle during the sessions. 

Other of the hyperactive children resorted 
to an increase in gross motor activity, either 
of the entire body or of parts, such as 
slapping their hands against the arm rests 


or kicking their feet against the floor. Stil! 
others would try to manipulate object; 
within reach such as the door latch or the 
wire leading to the bulb. Additional dis- 
tractions were auditory stimuli from out- 
side of the experimental situation many oi 
which were of such low intensity that the 
experimenter was not aware of them until 
the child would call his attention to them 
by asking, ‘“What’s that?” These children 
tended to resort to several activities, but 
each seemed to have his or her characteristic 
preferred activity which increased progres- 
sively during a given training session. 

The non-hyperactive and non-distract- 
ible group of brain-damaged children pro- 
vided a distinct contrast to the hyperactive 


- and/or distractible group. Although they 


were not entirely at ease in the experimental 
situation, a small amount of restlessness 
was all that was exhibited. In no case did 


this restlessness tend to increase during the | 


initial session or to recur in the second 


session when more than one training pore 
‘was required. 
The mongoloid group varied slightly in 


the amount of motor activity and distract- 
ibility exhibited. With only one of the chil- 


dren however, was there any excessive rest- | 


lessness, talking, increase in activity, or 
distractibility. This one mongoloid child 
(L. C.) was restless and extremely distract- 


ible and required an unusually long series 
of reinforcements before the criterion for 


conditioning was reached. L. C. was per- 
haps the most distractible subject used in 
this experiment in that he would respond to 
all extraneous auditory stimuli (including 
some that were almost inaudible to tlie ex- 
perimenter) by asking what it was. This 
type of behavior was very similar to that 
encountered in the group of hyperactiv ey 
and/or children 

and gives one the 1 impression that L. C. may 


have been such a child. 


Of the four normal patients tested, none 
exhibited excessive motor activity. 


| 
| 
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UXTINCTION OF THE CONDITIONED REFLEX 


When the quantitative features of ex- 
iinetion are explored (Table 3) it is found 
tat no significant difference i in mean num- 
her of trials required to achieve extinction 
exists among the three retarded groups. 

However, a qualitative consideration of the 
course of events during the extinction series 
serves to distinguish the groups of children 
from each other. 

Extinction in the hyperactive group was 
characterized by a progressive increase in 
extraneous activity of the children and ap- 
| bean to be the remy of a displacement of 
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the conditioned reflex by external extinction 
through the development of adventitious 
movements. In the group of non-hyperactive 
brain damaged children extinction pursued 
a classical course, with no progressive in- 
crease in restlessness occurring. In the mon- 
goloid group and in the normal children the 
extinction series resulted in the progressive 


Increase in inhibition, with four of the eight 


mongoloid children and two of the four 
normal children falling sound asleep during 
this session (Table 3). One of the mongoloid 
children slept for such a long period of time 
(more than three minutes) during the series 


5 TABLE 3 
Number of Presentations of —— Alone Necessary to Reach Criterion for Extinction 
Brain-Damaged 
Mongoloid Normal 
_ Non-H and D ta H and/or D 
| No. of No. of No. of 
No. of | No. of No. of No. of 

JJ. 33 AM. | 32" 2 | CK. | 86 D.T. | 41* 32 

JM. | G.H. 13* 5 8.8 43+-* 15 

S.S. 8 W.W. | 31 L.D. | 27 B.A. | 48+ 

JiE. ' 27 AS. 14 E.R 22 

S. 31+ 4 B.H. 29* 29 

B.W. 26 ~$.H. |) 20 L.L. 61+* 

R.A. 9 E.P. 22* 21 

S.B. 12 C.H- — L.C. 21+ 
| MS. 

| 
Mean 21.6 22.5 23.5 | 15.0 25.0 | 23.5 
$.D. 10.8 | 9.6 9.9 | 10.3 11.5 | 8.5 
* Indicates that sleep occurred during the extinction period. 
The scores of the subjects who did not reach the criterion for extinction are indicated by a i and 


were not included i in ee 0 calculation of the means. 


t Selves and Corresponding Probability Values that the Null Hypothesis Regarding the Differences between, 
the Mean Number of Presentations of Light Alone Necessary to Reach Criterion for Extinction 


Can be Rejected 


‘H an/or D Mongoloid 
t Score > Value t Score a Value 
Non-H and Non-D 0.152 50% 0.160 50% 
| H and/or D 0.314 50% 


The p values were Fs by using Fisher’s ¢ for — samples. 
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that the extinction criterion was met by the 
sleep itself. Among the normal children, one 
child fell asleep for brief periods at five 
distinct points in the extinction sequence. 
When sleep occurred there was a slow, 
steady, increase in skin resistance which 
persisted until the subject awoke. Upon 
awakening, there was a sharp decrease, of 
variable magnitude, in skin resistance. This 
course of events was peculiar to the sleeping 
children. In every case the experimenter ob- 
served the subjects while they were asleep 
in order to further verify that sleep had oc- 
curred. In all instances the subject could be 
seen in the completely relaxed posture char- 
acteristic of one who is asleep, with closed 
eyes and head resting on his or her chest 
or arm. 

In contrast to the pattern just described 
the extinction series behavior of the hyper- 
active and/or distractible children was un- 
marked by any diminution of activity levels. 
The pattern of restlessness and high level 
mobility was sustained throughout the 
course of the extinction series. 


DISCUSSION 


The results of the present study 4 are best 
understood if the acquisition and the ex- 
tinction of the conditioned reflex are con- 
sidered separately. This is especially true 
since some of the findings concerning the 
formation or failure of formation of the 
conditioned galvanic skin response are il- 
luminated by an independent consideration 
of the events that occurred during the sub- 
sequent extinction series. — 

The formation of a conditioned reflex in- 
volves the establishment of functional 
equivalence between two. stimuli one of 
which is initially neutral and the other 
initially effective in producing the response. 
In normal children the neutral stimulus 
rapidly becomes a focus of attention and 
after a variable number of presentations 
which overlap in time with the administra- 
tion of the effective stimulus, conditioning 


results. This classical course of events does — 


> 


not occur in our hyperactive-distractible 
children, in 40 per cent of whom we were 
unable to establish a definite conditioned 
reflex. Attention was rarely focused and re- 
sponses. were made to a miscellany of situa- 
tional aspects. This lack of selectivity in 
attention may be interpreted as a mani- 
festation of'a defective process of inhibi- 
tion, with the .relevant stimulus incapable 
of achieving dominance and so reducing the 


effectiveness of explicit sensory arousals. 


Children in the non-hyperactive brain-dam- 


aged, mongoloid, and normal groups do not 
exhibit this type of difficulty. 

The data on the extinction of the con- 
ditioned reflex support the view that a de- 
fective equilibrium between excitatory and 
inhibitory relations characterizes the hyper- 
active and distractible brain-damaged 
group. A brief statement of general condi- 
tioning theory is necessary in discussing the 
extinction data. Pavlov has advanced two 
concepts to account for the disappearance of 
a conditioned reflex, internal inhibition and 
external inhibition. Internal inhibition re- 
fers to the progressive development of in- 
hibitory activity at a cortical locus which 
occurs in response to the continued unrein- 
forced presentation of the conditioned stim- 


ulus. External! inhibition refers to the proc- 


ess whereby the presentation of extraneous 
stimuli may by interference function to 


‘make the conditioned stimulus ineffective. 


The first of these postulated mechanisms 
appears to be an analogue of adaption, and 
the second of displacement. Among the sub- 
jects in the present investigation the hyper- 
active-distractible group appear to lose the 
conditioned reflex by external inhibition or 
displacement, whereas, the other groups ap- 
pear to achieve conditioned reflex extinction 
by internal inhibition. Thus the hyperactive 
brain-damaged group approaches the ex- 
tinction of the conditioned reflex through an 
ever increasing degree of generalized motor 
activity. The children in the remaining 
groups appear to achieve conditioned reflex 
extinction through the development of in- 
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inhibition, a process which is 
tinguished by a diminution of general motor 


__ activity level. In the normal children and in 


the mongoloid children this inhibitory phe- 
nomenon is generalized into sleep which 
Pavlov (3) viewed as “an inhibition which 


~ has spread. over a great section of the cere- 


brum, over the entire hemispheres and even 
into the lower lying midbrain.” 

It is apparent that the obtained differ- 
ences in both establishment of conditioning 
and the extinction of the conditioned reflex 
found are independent of the scores made 
on tests of intelligence, and have independ- 
ent implications for the management and 
training of hyperactive and non-hyperac- 


tive brain-injured retarded children. Thus, 


the children who are in the hyperactive 
group may function most effectively in an 
environment which. promotes inhibition by 


being repetitive and limited in the number | 


and kinds of extraneous stimuli presented. 
However, such a situation would not be de- 


sirable for the non-hyperactive brain-in- ~ 
jured group and result in generalized 


| 


The conditionability and rate of extinc- 
tion Of conditioned galvanic skin reflex of 
two groups of brain-injured children, a 


inhibition. 


‘group of mongoloid, and a small group of 
“normal children was studied. It was found 


that the group of brain-injured children who 
were characterized as being hyperactive 
and/or distractible required a significantly 
larger number of paired presentations of 


light and shock to reach the criterion for 
conditioning than did a group of brain-in- 


jured children who were not so characterized. 
It was found that the group of. mongoloid 
children required a longer conditioning pe- 
riod than did the group of non-hyperactive 
and/or distractible brain-injured children. 


While there was no significant difference 


in the number of extinction trials required 
by the groups studied, there were major dif- 
ferences in the extinction process. The most 


striking difference was that the hyperactive 
and/or distractible group of brain-injured 
children gave little evidence of a buildup of 
internal inhibition and maintained and 
sometimes increased their activity level as 
the extinction series wore on. On the other 
hand half of the children in both the mon- 


goloid and normal groups demonstrated that 


internal inhibtion was building up by falling 
asleep at some point during the cramer: 
series. 

The results are discussed from the stand- 
point of conditioned reflex theory and sug- 
gést that the population of: brain-injured 
children is not a homogeneous one. The var- 
ious kinds of behavior displayed by brain- 
injured children may be understood as the 
result of disturbances in normal cerebral 
functioning which modify the effective equi- 
libration of excitation and inhibition. 
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THE INFLUENCE OF CHLORPROMAZINE ON PATHOLOGIC 
ee | EMOTIONS AND SEXUAL UNREST , 


| FREDERIC F. FLACH, M.D: PETER F. REGAN, III, MD? 


Diagnostic considerations, methods of ad- 
iinistration, and complications relevant to 
the use of chlorpromazine have been widely 
reported. Detailed analyses of the emo- 
tional responses to chlorpromazine have 
been presented by Winkelman (6), Malitz 


and Hoch (5), Feldman (2) and others. It 


is the purpose of this report to modify and 


-enlarge upon these observations by dem- 


onstrating the influence of this drug on 
dynamic psychopathologic features and re- 
lated emotions. Such information is essen- 
tial in order to understand the nature of the 
symptomatic changes induced with chlor- 
promazine, and to provide a sound basis for 
its clinical use. 

This study is based on the analysis of the 
effects of chlorpromazine in 142 unselected 
in-patients treated at the Payne Whitney 
Psychiatric Clinic during the past three 
years. In general, the drug was used as an 
adjunct to intensive psychotherapy in the 


setting of a dynamically planned environ- 


~ 


mental therapeutic regime. The drug was 
administered orally, except for the control 
of acute, intense reactions, where the in- 
tramuscular route was used initially. The 
daily dose did not exceed 1000 mgs. orally, 
and the oral maintenance dose averaged 
200-400 mgs. per day. | 

The emotional and psychopathologic fea- 
tures of the patients under investigation 
were determined before, during, and at the 
end of treatment. For these determinations, 
the authors depended upon personal con- 


tact with the patients, supplemented by the 


examination of clinical records, in particular 

the special behavior graphs described by 

Kohl (4). - 
‘Department of Psychiatry, Cornell University 

Medical College, New York, N.Y. . 

- * Department of Psychiatry, University of Flor- 

iia Medical College, Gainesville, Florida. 


Those psychopathologic features perti- 
nent to this presentation and therefore re- 
quiring clarification include sexual unrest, 
paranoid features, depression of mood, 
pathologic fear, anxiety and hostility, and 
confusion. These features were considered 
to be present only when they were readily 
observable in the appearance, behavior or 
verbal productions of the patients. Uncon- 
scious factors, which were not apparent but 
could be inferred from a dynamic under- 
standing of each patient’s condition, were 
not included in the evaluation. — 

Sexual unrest was considered present 
when a patient evidenced sexual behavior 
of an autoerotic, homosexual or heterosex- 
ual type, through verbal expression or in 
activity. Such states of mild or intense ex- 
citement were noted in dreams, conscious 
phantasies, physical sensations or erotic be- 
havior in group relationships as seen in 


bodily appearance, dress, conversation and. 


actions. Paranoid features were considered 
present when a patient evidenced well-de- 
fined suspiciousness of the environment, 
ideas of reference, or frank delusions of a 
persecutory nature. Depression of mood was 
considered present. when a patient used such 
terms as “sad, hopeless or discouraged” to 
describe his state, or when his appearance 


_ or the content of his thinking revealed a de- 


pressive mood even if he were not clearly 
aware of it. Fear was recognized as an in- 
tense emotional reaction of a patient to an 
immediately dangerous stimulus, arising 
from the environment or due to the over- 


whelming emergence of previously uncon- | 


scious feelings, particularly sexual and ag- 


- gressive impulses. At times, fear was so 


intense that a state of panic was considered 
present, involving the total personality, 
leading to ideas of reference, paranoid de- 


} 
| 


172 | FLACH AND REGAN 


‘lusions, or hallucinations, as described by 
Diethelm (1). Pathologic anxiety, on the 
other hand, appeared to be intimately re- 
lated to the repression of threatening, un- 
conscious conflicts, and was considered pres- 
ent when a patient subjectively or in his 


appearance and activity revealed apprehen- 


sion. Anxiety was at times generalized, at 


. other times focused on specific objects, as 


in phobic states: In certain patients associ- 
ated manifestations of anxiety included agi- 
tation, interrupted sleep, elevated pulse rate 
and various ‘symptoms of autonomic nerv- 
ous system overactivity. Pathologic hostil- 
ity was considered; present when a patient 
verbally, through facial expression or ges- 
ture, indicated the presence of anger or re- 
sentment, overtly experienced and out- 
wardly directed. Confusion was considered 
present when a patient demonstrated that 
extreme degree of bewilderment, perplexity 
and disturbed associative functions seen in 
certain ‘schizophrenic and manic states. 

In addition to determining the leading 
emotions and psychopathologic features, the 
evaluation of the degree of improvement 
- occuring during the administration of chlor- 
promazine was carried out in each patient. 
The following definitions of improvement 
were employed. If the patient demonstrated 
no observable improvement, he was classi- 
fied as unchanged. Mild improvement indi- 
_eated a slight decrease in symptoms, allow- 
ing a somewhat better adjustment within 
the hospital setting, but limited to minor 


features without significantly influencing 


the central psychopathologic condition. 
Moderate improvement indicated distinct 
alleviation in the central psychopathologic 


features, but with residual incapacitation | 


by symptoms. Marked improvement was 
considered to be present when the patient 
was entirely free of symptoms. 

In describing results, patients will be 
grouped into three categories: those who 
showed no improvement, those who showed 
slight improvement, and those who showed 
either moderate or marked improvement. 


RESULTS 

General and Diagnostic Considerations. 
In this series of 142 patients, 124 (87.4 per 
cent) improved on chlorpromazine, but only 
72 (50.8 per cent) to a moderate or marked 
degree. The sex distribution of patients was 
nearly equal, 64 men and 78 women, and 
the results of treatment; were idesiiend for 
each group. Patients with an acute onset 
(55 cases) or a duration of illness of less 
than one year (91 cases) responded better 
than those with a gradual onset: (87 cases) 
or a duration of illness exceeding one year 
(51 cases). 7 
peared when improvement was related to 
the duration of treatment, the maximal and 
maintenance doses of chlorpromazine or the 
side-effects of drug administration. 

Certain well-defined trends appeared 
when improvement was analyzed in terms 


of diagnostic groups. The most consistently | 


satisfactory responses were noted among 
patients diagnosed as paranoid reactions 
(seven cases), manic excitements (ten 
cases), paranoid schizophrenic reactions 
(22 cases), and catatonic excitements (14 
cases). Sixty-four and three-tenths per cent 
to 85.8 per cent of patients in these four 
groups improved to a moderate or marked 
degree on chlorpromazine. Nearly 50 per 
cent of the 23 patients diagnosed as simple 
schizophrenic reactions improved to a mod- 
erate or marked degree. The poorest re- 
sponses, less than 25 per cent improved 
moderately or markedly, were observed in 
eight patients in catatonic stuporous reac- 
tions and five patients in hebephrenic states. 

Of the 42 patients diagnosed as depres- 
sive mood reactions, 38 per cent improved 


moderately or markedly. It is important to 


point out that in this group chlorpromazine 
did not usually relieve the depressive mood. 
Nonetheless, marked changes could often 


be seen in associated psychopathologic fea- 


tures such as paranoid delusions or strong 
hostility leading to aversion reactions. 
Hight patients with psychoneurotic reac- 


tions and three with organic reactions in- 
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Fic. 1. Response to chlorpromazine by psychopathologic features. 


eluded in this study were too few and too 
varied to draw any definite conclusions 
about the efficacy of chlorpromazine in such 


conditions. On the whole, the degree of 


provement in these patients did not appear 
to be as as in diagnostic 
groups. 

Emotional and Peychopathologic Consid- 
erations. Significant variations were ob- 


_ served when the response on chlorpromazine 


was analyzed in terms of the prominent 


emotional and psychopathological features. 


which these patients presented. These are 
demonstrated in Figure 1, the solid bar in- 
dicating moderate or sniked improvement 
and the hatched bar indicating slight im- 
provement. Nearly all patients improved 


on chlorpromazine, but the degree of im- 


provement varied strikingly from one group 


_ to another. Moderate or marked improve- 


ment was observed in 76.9 per cent of 39 
patients with fear, 66.7 per cent of 36 pa- 
tients with sexual: ‘unrest, 65 per cent of 20 
patients with confusion, and 62 per cent of 
58 patients with paranoid features. Of 81 


- patients with hostility, 56.9 per cent im- 


proved moderately | or markedly. Thirty- 
nine and one-half per cent of 79 patients 
with depression of mood, 33.3 per cent of 69 
patients with anxiety, and 22.2 per cent of 


57 patients with other psychopathologic fea- 
tures; namely guilt, hypochondriasis, de- 


personalization, and dissociative symptoms, 


‘improved moderately or markedly, a much 


less adequate response on the drug than seen 
in the previous groups. 

In the preceeding analysis the response 
to chlorpromazine was examined in relation | 
to the presence or absence of one particular 
pathologic feature. A.subsequent, inspection 
of data was undertaken in order to deter- | 
mine whether the anticipated rate of im- 
provement established for paranoid fea- 
tures, sexual unrest, pathologic hostility or 
anxiety would be influenced by the presence | 
of a second prominent symptom. The re- 
sults of this analysis are shown in Figure 2, 
the hatched bars indicating the rate of mod- 
erate or marked improvement in all patients 


demonstrating the particular psychopatho- 


logic feature under consideration, and the 


solid bars indicating the rate of moderate 
or marked improvement among those pa- 


tients in whom one or another associated 
symptom was also present. 

Of 58 patients with paranoid features, 62 
per cent demonstrated moderate or marked 
improvement on chlorpromazine. The pres- 
ence of depression of mood in 24 of these 
patients did not significantly change the im- 


provement rate, 62.5 cent improving 


moderately or markedly. In 12 cases para- ~ 
noid features were combined with anxiety, 
and here the improvement rate decreased 
markedly to 25 per cent. Paranoid. features 
were associated with fear in 23 cases, with 
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2. to by psychopathologic features in combination 


hostility. in 28 cases, with sexual unrest in 
ten cases; in each of these groups the im- 
provement rate increased to 79 per cent. 

Of 81 patients with hostility, 56.9 per cent 
improved moderately or markedly on chlor- 
promazine. This improvement rate de- 
creased to 47.4 per cent when hostility was 
associated with either anxiety, as in 31 
cases, or depression of mood, as in 33 cases. 
Hostility was combined with fear in 13 
cases, with paranoid features in 28 cases, 
with sexual unrest in 18 cases; and in each 
of these groups the improvement rate in- 
creased to 75.6 per cent. : ; 

Only one-third of 69 patients with anxi- 
ety improved moderately or markedly on 


chlorpromazine. was associ- 
ated with depression of mood as in 37 cases, 
or paranoid features as in 12 cases, the im- 
provement rate decreased to 27.4 per«cent. 
However, the improvement rate rose to 45.2 
per cent in 31 cases combining anxiety with 
hostility; to 64.2 per cent in three cases 
combining anxiety with fear; and again, 
64.2 per cent in 13 cases combining net 
with sexual unrest. __ 

Of 36 patients. with sexual unrest, two- 
thirds improved moderately or markedly on 
chlorpromazine. In 13 cases, sexual unrest 
was combined with ,anxiety and the im- 


provement rate remained essentially un- 


changed, sistas 61, 7 per cent. Sexual un- | 
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r st was combined with depression of mood 
i: nine cases, and the improvement rate was 
r duced to 44.5 per cent. Sexual unrest was 
a- -sociated with paranoid features in 10 
e:ses and hostility 1 in 18 eases, and in each 
gigup 76 per cent improved moderately or 
nn arkedly. In eight cases, combining sexual 
unrest with fear, the improvement rate rose 
tc 100 per cent. 

In this series of patients, 


therefore, 


- significant variations in the response to 


chlorpromazine were associated with the 
presence of specific, emotions and psycho- 
pathologic features, , singly and in combina- 
tion. 


| 
These observations indicate that the clin- 


ical improvement in psychiatric patients re- 


ceiving chlorpromazine is related to the 
ability of this drug to reduce sexual unrest 
or strong emotions of fear or hostility. Para- 
noid delusions appear to be alleviated pri- 
marily when they are associated with these 
emotions. 
Contrary to frequent reports, chlorproma- 
zine appears to be ‘relatively ineffective in 
patients with anxiety. If anxiety is present 
in association with sexual unrest or hostil- 
ity, the drug may still be of value. Such a 
combination seems to exist in severely agi- 
tated depressed patients, where chlorproma- 
zine is far more effective than barbiturates 
in reducing the marked apprehension, rest- 
lessness and over-activity complicating the 
depressed state. If, on the other hand, anxi- 
ety occurs in the absence of these features— 


as in psychoneurotic reactions based on re-— 


pression of sexual drives and aggressive im- 
pulses—chlorpromazine may be useless, and 
at times may even intensify the symptoms 
of the condition. 

When sexual unrest, fear or hostility con- 
stitute the central features of a patient’s 
condition—as in a; sexual panic or excite- 
nient—the improvement associated with the 


administration of chlorpromazine may be 


i 
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striking. However, it is also possible to con- 


structively modify the clinical condition of 
a patient in a more limited manner. In de- 
pressive mood disorders, for example, chlor-- 
promazine will not influence depression but 
will substantialiy reduce sexual unrest, fear, 
hostility- and related paranoid delusions, 
thereby facilitating intensive psychotherapy 
in a hospital setting (3). | 
The influence of chlorpromazine on sexual 
unrest suggests that the drug may exert a 
significant effect on endocrine function, par- 
ticularly adrenal or sex steroid production. 
Such a physiological action may prove to be 
as important as the effects of chlorproma- 
zine on the central nervous system. | 


SUMMARY 
The effective use of drugs in psychiatric 
treatment requires specific knowledge of the 
influence of pharmacologic agents on emo- 


tions and related psychodynamic factors. 
which may markedly influence the clinical 


- State of any patient. When attention is paid 


to these features, it is possible to develop 
a useful scheme, which not only deepens the 
understanding of the nature of clinical 
changes induced with drugs, but also allows 
for the selection of the correct method of 


_ treatment for an individual patient in a 


particular phase of an illness. _ 

This study reports the effects of chlor- 
promazine in a series of 142 patients who 
received the drug as an adjunct to intensive 
psychotherapy in a hospital setting. Good 
therapeutic results were obtained in patients 
demonstrating fear, hostility, or related par- 
anoid features. Contrary to general opinion, 
chlorpromazine appeared to be singularly 
ineffective in many conditions where anxi- 
ety was a leading feature. The marked abil- 
ity of chlorpromazine to reduce sexual un- 
rest has received very little recognition, yet 
this influence may contribute substantially 
to its broad clinical usefulness in the treat- 
ment of psychiatric disorders. 
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THE METABOLISM OF MESCALINE WITH A NOTE ON 
CORRELATIONS BETWEEN METABOLISM AND 
PSYCHOLOGICAL EFFECTS? 


Lb. C. MOKRASCH, PH.D? anp IAN STEVENSON, M.D? 


INTRODUCTION 


The hypothesis that a biochemical mech- 
anism underlies the symptoms of schizo- 
phrenia has received increasing attention in 
recent ‘years. Osmond and Smythies pro- 
posed that some substance related to epi- 
nephrine and mescaline might play a part 
in the mechanism) of schizophrenia (12). 
Mescaline and other chemically related 
compounds have been shown capable of de- 
pressing the oxidation of nervous tissue (14) 
and also of acting | as synaptic inhibitors in 
the brain (10). Mescaline thus qualifies as 
capable of producing the cerebral changes 
which can in turn underlie important psy- 
chological disorders. Although mescaline is 
not a naturally occurring substance of, the 
human body, its chemical kinship with such 
substances and its known chemical and psy- 


chological effects its further study 


valuable. 

Epinephrine is dathei rapidly oxidized in 
the human body but some of the related 
amines such as amphetamine, ephedrine and 
mescaline are not. The effects of these latter 
compounds may last for twenty-four hours 
or more. These differences may depend on 
different speeds of oxidation of the com- 
pounds (15). Alternatively, compounds such 
as mescaline may be converted into or ac- 
tivate the production of other compounds 
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*Department of eurology and Psychiatry, 
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which are the active psychotogenic sub- 
stances. The work of Block in animal ex- 
periments (5) has yielded some evidence of 
the conversion of mescaline into some other 
possibly active substance. 

Although the administration of mescaline 
is accompanied by a pattern of well-studied 
psychological changes (7, 21) the symptoms 
vary widely between different subjects re- 
ceiving comparable doses. The same is true 
of the psychological changes accompanying 
the administration of lysergic acid diethyl- 
amide (1). Few studies have been made on 
the metabolism of mescaline in human sub- 
jects (6, 8, 11, 15, 17) most of them before 
the development of modern analytical meth- 
ods. 

The foregoing data and speculations made 
worthwhile a study of the metabolism of 
mescaline in human subjects together with 
an attempt to correlate metabolic and psy- 
chological changes. | 


METHODS 


_ The subjects were eleven young men and 

women between the ages of twenty and 
forty drawn through volunteering from the 
students and staff of the Louisiana State 
University School of Medicine. We are 
aware that this method of selection is far 
from random ‘and can attract persons who 
are not average and possibly quite abnormal 
(9). However, the subjects were ostensibly 
in good physical and mental health at the 
time of the experiments. The subjects knew 
they were to receive mescaline during the 
experiment and at the time of invitation to 
participate were told briefly about the usual 
effects of the drug. Subsequently most of 
them learned more about the action of the 
drug either during a preliminary interview 
with one of us or from reading. 
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‘The experiments were conducted in the 


fasting state beginning between 7 and 9 


A.M. On most experimental days experi- 
ments were conducted simultaneously on 
“two subjects. The subjects were in the same 
room usually lying on beds, although oc- 
easionally walking around. The subjects 
sometimes interacted with each other, but 
much more often became involved in their 
own subjective experiences and paid little 
attention to the other subject in the room. 
After initial samples. of blood and urine had 
been taken, and an initial psychological 
evaluation made, mescaline sulfate (Hoff- 
man-LaRoche) was administered intrave- 
nously in doses of 5 mgm. per Kgm. This 
. meant that most of the subjects received 
_ between 350 and 400 mgm. of mescaline. 

The drug had been dissolved in distilled 
water at a concentration of 40 mgm. per ml. 
and subsequently sterilized before injection. 
Studies of the actual concentration of the 
drug injected showed that some variations 
in concentration had occurred during the 


preparation of the solution. These varia- 
tions were considered small enough to be 


disregarded. 

After the administration of the mescaline, 
psychological evaluations were continued 
throughout the period of the drug’s effects. 
Detailed notes were made ofthe subject’s 
verbalizations and other behavior. At fre- 
quent (usually hourly) intervals a complete 
_mental status examination was made. For 


these evaluations a rating sheet was de- 


vised consisting of some forty items grouped 
under the headings: of perception (e.g., illu- 
sions, after-images, synesthesiae), mental 


processes (€.g., ability to calculate, capacity” 


for abstract thinking) and emotion and be- 
havior (e.g., anxiety, elation). In every ex- 
periment two or mofe observers studied the 
psychological state of the subject. The data 
of the rating scale were used to evaluate the 
total psychological charges in the subjects. 
For this purpose ten major parameters of 
change (e.g., alterations of mood, altera- 
tions of perception of the environment, in- 


terference with mental processes) were usec 


and two observers independently scored the 
subjects with regard to such changes. From: 
these scores estimates were derived of the 
degree of psychological changes in each sub- 
ject. Throughout the period of observation 
samples of blood and urine were drawn. Be- 
tween six and eight specimens of blood and 


‘ urine were obtained from each subject. The 


subjects were kept under close observation 
until they: were judged to have nearly or 
completely recoyéered from the effects of 
mescaline when they were taken home. The 
duration of close observation thus extended 
over eight to ten hours. Over the next day 
or several, subsequent contacts with the 
subjects sirmithed study of residual effects 
which occasionally occurred. 


Some of the subjects received sodium 


succinate whose antidotal action was studied 


and reported elsewhere (20). Most of the 


subjects received mescaline on two occa- 


sions, once with and once without the ad- © 


ministration of succinate. Twenty ‘experi- 
ments were conducted 


ANALYTICAL PROCEDURES 


BLOOD ANALYSIS © 


Methoxylated acids. Duplicate 5 
samples of whole blood, (preserved immedi- 
ately on drawing by NaF to a concentration 
of 0.01 M and by refrigeration) were mixed 


with 25 ml. 0.59 M trichloroacetic acid and 


allowed to stand at room temperature for 
one hour with occasional stirring. The sus- 
pensions were then centrifuged 15 minutes 
at 1800 g. 25.0 ml. of the supernates were 


‘transferred to beakers containing 1.0 ml. 0.5 
N metaphosphoric acid and were evaporated — 


to about 1 ml. by the application of heat. 
The concentrated solutions were transferred 
quantitatively with distilled water washes 
to centrifuge tubes and diluted to 4 ml. The 
acid solutions were extracted twice with 5.0 
ml. toluene (redistilled). The toluene phases 
were separated quantitatively from the 

aqueous phases which were saved for the 


procedure described i in the next section. 
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The | ‘toluene extracts were 
ireated, with 1.0 ml. 0.5 M NaHCO; fol- 
‘owed by 2 X 1 ml. of distilled water. The 
-ombined NaHCoOs;; extracts were evapo- 
rated to dryness in a Zeissel flask and the 
usual Zeissel technic (24) was then applied 
to determine the methoxylated acids. 

Since the extracted material was free of 
interfering substances and since no addi- 
tional methoxyl compounds could be re- 
covered from the} acid blood extract, no 
additional extractions for the acid products 
were performed. | 

Methoxylated amines. The aqueous 
phases remaining from the first toluene ex- 
traction (preceding section) were made 
strongly alkaline by 1.2 to 1.5 ml. 10 M 
NaOH. These were then extracted with 2 x 
5 ml. toluene, following which the aqueous 
phases were discarded. The combined tolu- 
ene extracts were treated serially with 1.0 


ml. 0.1 M HCl and 2 x 1 ml. distilled water. | 


The combined HCl extracts were evaporated 
to dryness in the Zeissel flasks and the usual 
Zeissel technic applied. 

Additional extractions recovered no more 
methoxyl compounds and no interfering ma- 
terials were present ; therefore the procedure 
is satisfactory in its simple form. 

URINE ANALYSIS | 

Methoxylated acids. Duplicate 3.0 ml. 
samples of urine (preserved by the addition 
of 0.1 mg. ml.-! HgI2 and by refrigeration 
immediately after collection) were mixed 
with 0.25 ml. 12 M HCl and heated 15 min- 
utes at 100° in stoppered tubes. The cooled 


solutions were extracted with 3 x 5 ml. 


toluene and the aqueous phases were saved 


for the procedure described i in the next sec- 


tion. The combined toluene extracts were 
treated with 1.0 ml. 0.5 M NaHCO; and 2 x 
1 ml. water. The NaHCOs extracts and 
water washes were combined and evapo- 
rited to dryness in the Zeissel flask. 


Methorylated amines. The aqueous 


phases remaining from the first toluene ex- 
traction (preceding section) were made 
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strongly alkaline with 10 M NaOH and ex- 
tracted with toluene as before. The toluene 
phases were treated with 0.1 M HCl as 
described for blood analysis «at the same 
stage. Exactly 0.10 of the HCI solutions 
were taken for Zeissel determinations. 
Alternatively the total toluene-soluble 
amines in the urine was determined by a 
method similar to that of Woods et al. (23). 
The results of the colorimetric determina- 


tion on urine amines and of the Zeissel de- 


termination on urine amines are consistent 
with the assumption that mescaline or a 
closely related trimethoxyamine was the 
amine solely elevated in concentration in 
the urine of intoxicated subjects. The col- 
orimetric method was not suitable for meas- 
uring blood mescaline owing to the presence 


of interfering substances giving high blank 


values. 

Rigorous characterization of the mescal- 
ine metabolites was not attempted; how- 
ever, blood and urine extracts separated on 
paper chromatograms disclosed the presence 
of an amine associated with three alkoxyl 
groups and an acid associated with three 
alkoxy! groups, as the main alkoxyl-bearing. 


compounds (about 80 per cent of the total). 


The acid had a pKa of about 5, consistent 
with the notion that it is a cuiteiy tie acid. 
A third methoxy] component migrated be- 
tween the main two but was ‘not charac- 
terized. | 
RESULTS 

Blood levels and rates of excretion of mes- 
caline and trimethoxyphenylacetic acid. The 
blood levels and rates of excretion of mes- 
caline in the urine are illustrated in Figures 
1 and 2. Figure 1 also includes a line indi- 
cating the severity of symptoms. The curves 
of blood level and rates of excretion of mes- 
caline did not fall asymptotically, but: in- 
stead showed a definite flattening and in 
most instances an elevation between the 
third and sixth hour after administration of 
the drug. The curves of blood level and 


rates of excretion of trimethoxyphenylacetic 


| 
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Fia. 1. Concentration of mescaline (micromoles 
per cc.) in blood after intravenous administration 
(solid curve). Means and mean deviations are indi- 
cated. Broken curve indicates usual severity of 
symptoms after administration of mescaline. 
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Fic. 2. Rates of urinary excretion of mescaline 


after intravenous administration. Rates expressed 


as micromoles per hour per kilogram of body 
weight. Means and mean deviations are indicated. 


acid (Figures 3 and 4) showed this second 


rise to an even greater degree. 

The amount of mescaline which was re- 
covered in, the urine within the first six 
hours ranged between 11.8 per cent and 66.7 
per cent of the drug administered. The mean 
recovery during this period was 31 per cent. 
In fourteen experiments the excretion of 
trimethoxyphenylacetic acid was measured 
and it was found that an average of 7.4 per 
cent of the ingested drug was recovered in 


this form. Rather wide variations were 


found in the curves of blood levels and rates 


of excretion of mescaline of the same sub- 
ject on different experimental days. | 
Correlations between blood levels, rates of 
excretion of mescaline and psychological 
changes. With the intravenous administra- 
tion of mescaline we found that the height 


‘of psychological effects usually occurred be- 


tween 14% hours and 2 hours after the injec- 
tion of the drug. Thereafter the effects wore 


- off and had usually disappeared to. the ex- 


tent of about 80 per cent recovery by the end | 
of nine hours. Most of the subjects declared 


xy 7 T 


HOURS 


acid (micromoles per cc. times 10°) in blood after 
intravenous administration of mescaline (solid | 
curve). Means and mean deviations are indicated. 
Broken curve indicates usual severity of symptoms 
after administration of mescaline. 


Ra T T T T 


O.5F. { 


| 

| 

| 
2 4 7 8 
HOURS | 
Fic. 4. Rates of urinary excretion of trimethoxy- 
phenylacetic acid after intravenous: administration 
of mescaline. Rates expressed as micromoles per 
hour per kilogram of body weight. Means 7: 

mean deviations are } indicated. 
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themselves entirely free of symptoms by the 
next morning (24 hours after the injection). 
Two of our subj ec! had residual symptoms 
lasting several days. 


In general the height of psychological ef- 


fects followed the period of maximal blood 
levels and rates of excretion of mescaline 
by an hour or two (see Figures 1 and 2). 
On the other hand, the period of maximal 
psychological effects did coincide rather 
closely with the ase peaks in the blood 
levels and rates of excretion of trimethoxy- 
phenylacetic acid (Figures 3 and 4). 

The psychological effects in our subjects 
resembled those described by previous au- 
thors (7, 12, 21). These effects were far from 
uniform, however, since wide variations in 
psychological responses to these drugs occur 
(1, 13, 19). Variations occurred both in 
degree of response: and in the mental func- 
tions most affected. Thus some subjects ex- 
perienced marked changes in visual percep- 
tion with little change in mood. Others 
showed marked elevation of mood with little 
or no change in |perception and an im- 
poverished thought content. Others showed 
great enrichment of thought content with 
little change in ae We were unable 
to correlate these variations of severity and 
quality with any of the following: a) blood 
levels of mescaline at the height of psycho- 
logical effects; b) rate of excretion of mes- 
caline at the height of psychological effects; 
c) amount of mestaline (per cent of drug 
administered) excreted within six hours; d) 
differences in the ratio of mescaline and tri- 
methoxyphenylacetic acid excreted. The lat- 


ter ratio presumably reflects somewhat the 


breakdown of mesealine. We also found no 
correlations between the severity of symp- 
toms judged by our.criteria and either the 
rapidity with which the height of psycho- 
logical effects was. reached or the total dura- 
tion of these effects. 


DIRCUSSION 
The observation of a delayed decline and 


even increase in the blood level and urinary 
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excretion of mescaline and trimethoxyphen- 
ylacetic acid several hours after the injec- 
tion of mescaline supports the hypothesis 
that some of the mescaline is deposited in 
the tissues from which portions of it not 
otherwise metabolized are subsequently re- 


‘leased and excreted as mescaline or, after 


deamination, as trimethoxyphenylacetic 
acid. In experiments with mice using mes- 
caline containing radioactive carbon, Block 
et al. found evidence that mescaline is in- 
corporated in the tissue proteins from which 
it is subsequently released with excretion in 
the urine and feces. Moreover, he traced 
rather little of the mescaline to the brain — 
compared to the liver and other organs (5). 
Vogt (22) and Cochin et al. (6) also found 
significantly smaller amounts of mescaline | 
in blood and brain (of dogs) compared to 
the amounts found in liver and kidney. 

Slotta and Mueller (17) identified and 
measured the excretion of trimethoxyphen- 
ylacetic acid in rabbits and dogs, but were 
unable to recover any of this substance in 
the urines of humans after the ingestion of 
mescaline. Cochin et al. (6) also found some 
trimethoxyphenylacetic acid in the urine of 
dogs given mescaline. Harley-Mason et al. 
(8), using a paper chromatographic tech- 
nique, also failed to find any trimethoxy- 
phenylacetic acid in the urines of six sub- 
jects given doses of mescaline comparable 
to our doses. They also reported finding 
small amounts (1-2 per cent of the dose) of 
the glutamine conjugate of 3:4-dihydroxy- 
5-methoxyphenylacetic acid. 

Some variations have occurred in the re- 
coveries of mescaline in the urines of ex- 
perimental animals and humans. Working 
with dogs, Cochin et al. (6) recovered be- 
tween 28 and 46 per cent of the administered 
dose within 24 hours. Richter (15) in one 
human subject recovered 58 per cent of the 
administered drug after 24 hours. These in- 


_vestigators measured amino groups. Harley- 


Mason é# al. using a paper chromatographic 
method recovered from six human subjects 


an average of 35 per cent of the adminis- 
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tered drug’ within 24 hours. Salomon et 


(16) recovered an average of 30 per cent of 


_ the administered drug in six human subjects 


within eight hours, measuring methoxy 
groups by the Zeissel method. Our own re- 
covery, with the same method was some- 
what larger than this and averaged in our 
eleven subjects 31 per cent of the adminis- 
tered drug within six hours. 

A number of investigators have studied 
the breakdown of mescaline in vitro. Bern- 
heim and Bernheim (3) derived evidence 
that a rabbit liver preparation, presumably 
through the activity of amine oxidase, oxi- 
dized mescaline to trimethoxyphenylacetic 
acid which they isolated. Preparations of 
rat, guinea pig, cat and dog liver had little 
or no capacity to oxidize mescaline. 
Blaschko- (4) and Steensholt (18), on the 
basis, of other experiments, doubted that 


- amine oxidase takes part in the oxidation 


of mescaline. Axelrod (2) has shown that a 


rabbit liver preparation demethylates mes- 


ealine. ‘Recently Zeller has studied the oxi- 
dation of mescaline by tissue preparations 


‘from a number of species. The enzyme stud- 
ied by Zeller (most active in rabbit prep-. - 
arations) oxidized the mescaline presum- 


ably to trimethoxyphenylacetic acid and 
had inhibitor characteristics of a diamine 
oxidase. Our own observations show that in 
humans at least some mescaline is deami- 
nated before demethoxylation occurs or is 
completed. 

Our failure to find correlations between 
the levels of mescaline in the blood and 
urine and the psychological effects of this 
drug may derive from the difficulties. in 


evaluating the psychological changes. The. 


occurrence simultaneously of several dif- 
ferent psychological changes and the diver- 
sity of these changes in different subjects 
makes difficult an estimation of severity of 


‘changes for the comparison of one subject 


with another. Moreover, the communication 
of their experiences by the subjects to the 
observers can become seriously limited by 


_ alterations in communication as a result of 


senna and garrulity, withdrawal into rev- 
eries, or fears of revealing ee 
cal sdcunines to the observers. 

Alternatively, the different responses may 
derive from other factors in the study of 
which our biochemical techniques are still 
inadequate. The study of the blood and 
urine. alone permits few inferences of what 
may occur in the tissues. However, the ob- 
servations of Vogt, Cochin et al. and Block 
et al. ce | that some mescaline is incor- 
porated in the tissties of-animals for a time. 
Our observations similarly suggest a tempo- 
rary storage in humans. The usual gap of 
about one or two hours between the time of 
maximal psychological effects and the time 


of greatest blood levels and urinary excre- 3 


tions of mescaline suggest that the action 
of the drug may depend upon its conversion 
to another substance or to its slowly induc- 
ing a metabolic dysfunction which outlasts 
the presence of the drug itself in the brain 
or other tissues affected. The‘ other sub- 
stances produced from mescaline may then 


be directly responsible for the effects on the : 


central nervous system. 


summary 


Eleven volunteer subjects were given 
mescaline intravenously in twenty experi- 
ments. For the period of intoxication blood 
levels and rates of urinary excretion of mes- 
ealine and. trimethoxyphenylacetic acid 
were measured and observations made of 
the subj leat behavioral responses. 

The behavioral responses of the subjects 
varied widely in severity of symptoms and 
in the pattern of disturbance of mental 

function. 
An of 31 per cent of the drug: ad- 
ministered was recovered in the urine within 
the first six hours after the administration 
of the drug. An additional 7.4 per cent 
(average) of the administered drug was re- 
covered as trimethoxyphenylacetic acid. _ 


The blood levels and rates of excretion _ 


of mescaline did not fall off asymptotically, 
but formed a flattening curve and often one 
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with some elevation between the third and 
sixth hour aftel: administration of the drug. 
The blood levels and “— of excretion of 
thimethoxyphenylacetic acid showed such 
secondary peaks to. an even greater extent. 

The period of maximal behavioral 
changes followed. the period of maximal 
blood level and excretion by one to two 
hours. 

No porrelations| were observed between 


degree or type of behavioral responses and, 
blood levels or rates of excretion of mes- 


caline. 

_The curves of ‘blood levels and rates of 
excretion of mescaline and trimethoxyphen- 
ylacetic acid and the delay in occurrence of 
maximal behavioral change suggest that 
mescaline may be converted into some other 
substance which is directly responsible for 


the effects on the central nervous system. 
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AN EVALUATION OF THE THERAPEUTIC USE OF 


BASIL E. ROEBUCK, M_D.,’ JAY L. CHAMBERS, PuD. 
_ AND ELIZABETH WILLIAMS, M.A. 


Triflupromazine is a phenothiazine de- 
rivative which promises to be of value in 


the treatment of mental and emotional dis- 


orders. To measure quantitatively its activ- 
ity as a phrenotropic agent, a comprehen- 
sive trial procedure was designed to be 
carried out in conjunction with an overall 


appraisal of clinical response to treatment. 


Chlorpromazine, the most familiar of the 


phenothiazines and a drug widely used in | 


the treatment of psychotic states, was em- 
ployed as a frame of reference in this study. 
Drug therapy was administered to a series 
of hospitalized schizophrenic patients none 

of whom had been given tranquilizing medi- 
cation for at least three months before the 
proj ject was undertaken. Patient selection 
is always a problem in evaluating phreno- 
tropic compounds. Efforts were made to ex- 
clude from the study cases of organic brain 
pathology since it was felt that inclusion 
of such patients would affect the validity of 


_ the results. Consideration was also given to 


the age of the patients but it was not always 
possible to set and adhere to. limitations in 
this area. Full details of the experimental 
approach and clinical findings are presented 


in this communication. 


METHODS 


A double blind study was carried out em- ;~ 


ploying triflupromazine, chlorpromazine 


and placebo tablets identical in outward 


appearance. Three equal groups of 50 pa- 
tients were arbitrarily assigned one to the 
three types of tablets. The use of a placebo 


* Eastern State Hospital, Williamsburg, Virginia. 
_ Triflupromazine, 10-(3-dimethylaminopropy]l) -2- 
_ (trifluoromethyl) phenothiazine hydrochloride, was 

supplied as Vesprin by E. R. Squibb & Sons, New 
York, New York. This study was supported by a 
grant from E. R. Squibb & Sons who also furnished 
all of the necessary drugs. 


was intended to nullify the oheacebo effect” 


often observed in drug evaluation. Chlor- 
promaziné was included so that the appear- 
ance of symptoms associated with pheno- 
thiazines, such as parkinsonism, would not 
automatically identify the test drug as tri- 


*flupromazine. Neither the patients nor the 


attending staff was aware of the drug as- 
signed to a particular group. Only the phar- 
macist, who dispensed the tablets in indi- 
vidual containers marked with the name of 
the patient, could identify the drug assigned 
to the various patients during this study. 
The nursing staff cooperated in making cer- 
tain that medication was taken regularly 
as prescribed. The persons employed in 
evaluating patient progress were informed 
only that three types of tablets were dis- 
pensed and were unable to identify the med- 
ication assigned the various groups. 


SELECTION OF PATIENTS 


Patients for this study were chosen be- 
cause they exhibited a combination of 
symptoms indicative of a schizophrenic re- 
action. These included: 

1. Emotional blunting, showing itself in 
apathy or indifference. 
. Loss of pride in personal appearance. 
. Ideas of reference. 
. Lack of insight. _ 
. Defective judgement. 
. Overactivity in motor sphere; tics, 
mannerisms, bizarre postures. 
7. Regression to a childish mode of 
thought. 
8. Introversion. 
9. False perception (hallucinations). 
10. Delusional ideation. 
11. Ambivalence. 
12. Grotesque fears. 
13. Autistic thinking. 
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TABLE 
Distribution of Patients by Diagnosis 

N 

Manic Depressive 4 
Hebephrenic 32 
Paranoid 38 
Catatonic 32 
Simple- 6 
Involutional psychotic reaction | 1 
_ Psychoneurotic depressive reaction | 1 
1 
U nspecified , 
124 


Patients selected for this study were sepa- 
rated from the patient population and 
placed in two wards where a constant en- 
vironment. could be maintained, thereby 
eliminating any differences in progress 
which might be attributed to environmental 
factors» A sample group of individuals was 
subjected to clinical laboratory tests includ- 
ing hemoglobin determinations, white blood 
cell and differential counts, icteric index, 
urinalysis, blood urea nitrogen, blood urea, 
and serum bilirubin before medication was 
instituted, three: months thereafter, and at 


the completion of the evaluation. The pe- — 
riod of appraisal extended for six months. 


Although most patients were hospitalized 
during this time, where recovery was suffi- 
cient to justify discharge, the patient was 
released and followed up. All patients were 
given the battery of psychological tests de- 
scribed below. 


STATISTICAL ANALYSIS OF THE PATIENT GROUP 
The total number of patients fully evalu- 


ated in this study was 124, seventy-five men 


and forty-nine women. All could properly 
be described as suffering from a mental ill- 
ness of severe proportions and this designa- 
tion is confirmed by the figures for the aver- 


age ages of the group and the average 


duration of. illness. For men, the average 
age was 44.44 years and the average dura- 


tion of illness 18.53 years.2 For women, the | 


‘These figures indicate duration of illness from 
tle onset of first observed mental symptoms. They 
do not refer to duration of hospitalization. 
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average age was 49.24 years and the aver- 
age duration of illness 18.61 years.2 The men 
averaged 1.45 and the women 1.65 hospitali- _ 
zations. Consideration of family histories © 
disclosed that 49 relatives of the male pa- 
tients had been mentally ill, an average of 


_ 0.65 for each of the subjects. A similar re- 


view of the families of the women showed 
that 16 of the relatives had manifested men- 
tal disturbances, an average of 0.33 for each 
patient inthe group. 

Table 1 presents the distribution of pa- 
tients by diagnosis. 


DOSAGE 


-Triflupromazine was initially given to all 
patients in oral doses of 200 mg. daily. It 
was subsequently found that 100 mg. daily 
or 150 mg. daily, at most, was ample medi- 
cation for the desired therapeutic response. 
Some patients could be maintained on as 
little as 50 mg. daily once satisfactory im- 
provement had been achieved. | 


RESULTS OF THE CLINICAL EVALUATION 


Appraisal of the response to treatment | 
by medical and nursing personnel is re- 
viewed in Table 2. An analysis of psycho- 
logical test data is presented separately. 
The figures presented demonstrate triflu- 
promazine to be an effective phrenotropic 


TABLE 2 — 


Canaanite Response to Treatment with 
Priftupromazine, Chlorpromazine 


and Placebo 
Grade of Response 
Medication 
A B eg D 
Triflupromazine 7 13 14 1 
Chlorpromazine 5 8 31 0 
Placebo 2 2 40 0 


Key: A—No evidence of active psychosis on 
examination. 
B—Significant improvement but 
ued to show symptoms of page: 
C—Condition unchanged 
D—Condition deteriorated. 
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agent, worthy of serious consideration in 
the drug therapy of mental disease, particu- 
larly schizophrenia. This confirms previ- 
ously reported experience with this agent 
(1, 3, 4, 10). The numbers of manic depres- 
sive, involutional and psychoneurotic reac- 
tions were too small to justify definite con- 
clusions as to the efficacy of the drug in 
_ treating these types of afflictions. 

Analysis of the laboratory tests carried 
out on a sample group of 13 women and 17 
men disclosed no significant difference be- 
tween subjects receiving triflupromazine, 
chlorpromazime, or placebo. The lack of 
deviations from normal ranges in the tests 

conducted indicates that the drugs, in the 
doses used over a period of six months, are 
without serious toxic effects. The question 
of long-term toxicity requires wider experi- 
ence with these medications. 


SIDE EFFECTS 


It is our impression that, on a weight for 
weight basis, triflupromazine should be con- 
sidered three to four times as potent as 
chlorpromazine. At the outset of this in- 
vestigation, a uniform dosage of 200 mg. 
daily was administered to all patients. By 
the second day, it was necessary to reduce 
this amount to 100 mg. daily in 3 cases, all 
women, because of complaints of pain and 
stiffness on one side of the neck. How much 
of this effect was psychological is of inter- 
est since, although two of the patients were 


TABLE 3 


Side Effects to Treatment with Triflupromazine, 
Chlorpromazine and Placebo 


Dizziness ) 3 2 0 
Somnolence 5 12 
Lethargy | 2 4 0 
Diminished Visual ~ 1 

Acuity | 
Rash 1 _0 
Neck Stiffness. 0 1 
Oculogyric Crisis 1 0 0 
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taking triflupromazing, one was taking the 
placebo. Dosage was adjusted according to 
individual response during the study and, 
in most cases, a maintenance dose of 100 to 
150 mg. proved entirely adequate. The max- 
imum dosage given to any patient was 350 
mg. daily, in divided doses. This amount 


- very rapidly produced parkinsonian symp- 


toms which progressed within a few days 
to a stuporous state with accompanying 
somnolence, pronounced salivation and 
drooling from the mouth, hypertonus and 
marked difficulty in performing voluntary 
movements. This condition was reversible 


with reduction in dosage requiring, in some 


instances, three weeks for comprete resolu- 
tion. 

Aside from which could be 
controlled by” administration of Artane® 
or Cogentin®, other side effects observed 
during this investigation are presented in 
Table 3. 

Of the side effects noted, the only one 
considered serious was an occurrence of 
oculogyric crisis in a forty-one year old pa- 
tient. who had been showing good. progress 
on a dosage of 100 mg. of triflupromazine 


: daily. At her own request, because she felt 


that medication made her feel somewhat 


lethargic, dosage was reduced to 50 mg. 


daily. Her condition grew worse. As a con- 
sequence, she was given 200 mg. daily and 
on the second day of this regimen, about 
two hours after ingestion of 100 mg. of tri- 
flupromazine, the attack occurred. This was 


_only an isolated incident, however, and no 


repetition of this symptom was experienced 
although medication was continued at a 
level of 100 mg. daily. This rare complica- 
tion has been observed with other pheno- 
thiazine derivatives. 


PSYCHOLOGICAL TEST BATTERY 


All of the psychological tests provided 
quantitative measures. Part of the series 
was intended to evaluate mental status and 
part to measure perceptual-motor function- 
ing which might be affected by the drugs. 
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Pre-treatment testing and screening cov- 
ered an interval of approximately six weeks. 
The order of test administration varied from 
subject to subject. After the treatment pe- 
riod, the post-treatment tests were compiled 


and completed in three 


weeks. 
| | 
MULTIDIMENSIONA}, SCALE FOR PSYCHIATRIC 
RATINGS (LORR SCALE) 

The Lorr Scale (5) provides a quantita- 
tive index of pathology based on interview, 
psychiatric history and rating of ward be- 
havior. The Morbidity Scores reported in 


_the present study were based on 42 inter- 


view ratings only, as lack of experience and 
change of ward personnel resulted in ques- 
tionable validity of the ward observations. 
Two clinical psychologists and a psychia- 
trist made the pre- and post-treatment in- 
terview ratings without knowledge of the 
treatment group to which the patient was 
assigned. In those cases where a portion of 
the 42 items was unratable, a prorated Mor- 
bidity Score was| computed. The Unratable 
Score was based on the number of the Lorr 


’ Scale items for which the subject received 
an “unratable” from the interviewer. As this 


dimension was not directly accounted for in 
the Morbidity Score and since this aspect 
of the pre-treatment interviews impressed 
the raters as a significant indicator of con- 
tact. and/or rapport, it was included as a. 


separate — in the test series. ke 


APPARENT MOTION DISCRIMINATION TEST 


This task required the subject to discrimi- 
nate two patterns of apparent motion pro- 
vided by alternating lights. A pair of top 
lights, flashing simultaneously, could be 
programmed to alternate with paired bot- 
tom lights producing a vertical apparent 
motion. Another program alternated a left 
pair of lights with a right pair producing a 
horizontal apparent motion. The electronic 
apparatus (9) controlling the lights was de- 
signed to continuously vary the flash time 
from 0.005 seconds to 5 seconds. The inter- 
val between flashes could also be varied in- 
dependently from 0. 005 seconds to 5 sec- 
onds. 

Part A of the task used in the present 
study varied the flash time from 0.005 sec- 
onds to 0.5 seconds with the separating in- 
terval between flashes fixed at 0.05 seconds. . 
The subject was seated in a semi-darkened 
room, 12 feet from thé bank of lights. Start- 
ing each trial with the flash time at 0.005 
seconds produced an effect of four slightly 
flickering lights so that no alternation or 
apparent motion was detectable. As the flash 
time was increased at a constant gradual 


rate, the subject was asked to report as 


soon as he could discriminate the direction 
of the apparent motion, 7.e. “up and down’’ 
or “sideways”. After two preliminary prac- 
tice trials, five horizontal and five vertical 
apparent motion discrimination trials were 
presented in random sequence. For each 


- trial the flash time at which correct dis- 


This is a standard psychometric instru- 
ment reported to reveal changes effected by 
chlorpromazine treatment (6, 7). A series 
of paper and pencil mazes, graded in diffi-, 
culty, were presented by individual testing 
to the subject. The scores were computed 
according to the manual directions (8). The 
I.Q. Score represents a quantitative index of 
the level of maze difficulty accomplished. 
The Morbidity Score is based on pencil 
lifts, wavy lines, and other qualitative signs 
of carelessness or confusion. 


‘ erimination was made was recorded from 


dial readings scaled to 0.005 seconds. The 
subject’s Threshold Score was the average 
reading of the ten discrimination trials. The 
subject’s variability was indicated by com- 
puting the variance (o*) for the ten trials. 

Part B of the task was essentially the 
same as Part A except that flash time was 
fixed at 0.05 seconds and the interval sepa- 
rating flash alternations was varied from 
0.005 seconds to 0.5 seconds. The average 
separating interval at which correct dis- 
criminations was made provided the Thresh- 
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old “ae for Part B. The variance for se 


B trials was also computed. 

Apparent motion discrimination was in- 
eluded in the test series after consideration 
of previous reports of loss of ability to per- 
ceive apparent motion due to brain damage 
or psychiatric pathology (11, 12). It was felt 
that psychiatric improvement or drug side 
effects might effect changes in task per- 
formance. 


DOT JUDGMENT TEST 


discriminate and sort five gradations of 
density of dots presented on 24 by 3% 
' white index cards. The gradations were re- 
ferred to by the numbers “1” through “5” 
in succession from least to most dense. To 
provide an initial standard of judgment, the 
- experimenter showed the subject a set of 
the five gradations. The standard was then 
removed, the cards were presented succes- 
sively by the experimenter to the subject 
and the subject was required to judge each 
card for its position in the series of grada- 
tions. The subject was informed of each 
error. Each gradation was presented ten 
times, in random sequence, during the task. 
The total errors constituted the Judgment 
Score for the task. An error was defined as 
the difference between the position of the 
stimulus in the gradation series and the sub- 
ject’s judgment of its position. The number 
of seconds to complete the task was re- 


corded for the Time Score. Since this task . 


has previously been found to discriminate 
between schizophrenic patients and nonpsy- 
chotics (2) it was considered likely that it 
might prove sensitive to possible changes in 
mental status. 


STAR TRACING TEST 


This task, included to determine whether 
drug side effects might affect relatively fine 
hand-eye coordination, required the subject 
to pencil trace a star pattern with a maxi- 


mum diameter of six inches. The star was 


outlined by ‘a double border spaced 1” 


apart and printed over a fine 4.4” grid 


background. The subject was instructed to 
start at the center bottom point of the star 
and trace around the star in clockwise di- 
rection as rapidly .as possible without going 
outside the double border or lifting the 
pencil. An Error Score was computed by 
counting the number of grids crossed out- 
side the double border plus the number of 
pencil lifts. The number of seconds required 


_ to complete the task was recorded for the 
For this task, the subject was required to 


Time Score. | 


RAIL-WALKING TEST 
This task ‘required the subject to walk 


a two inch rail, four inches high and thirty 


inches long. The. subject was instructed to 


-walk as rapidly as possible and, if his foot 
touched the floor, to step back on and keep © 


walking. The Error Score consisted of the 
number of times the subject stepped off the 
rail with one or both feet. The number of 


seconds necessary to complete the task was 


recorded as the Time Score. The task was 
included in the test series to reveal loss of 
balance and ‘gross motor coordination as a 
consequence of drug side effects and parkin- 
sonism in particular. 


BODY SWAY TEST 


This task’ required the mabjoct to stand 
with legs open for one minute while at- 
tempting to avoid any sway or body move- 
ment. The subj ect wore a cap with a string 
attached to the top of which was threaded 
an eye suspended directly above his head. 
The string connected from the eye to a 
pointer so-that any gross change in body 
stance deflected the pointer. An equal unit 
scale was affixed to the pointer to measure 
the extent ‘of sway. Readings were taken 
every five seconds and the subject’s Body 
Sway Score was the average of the 12 read- 
ings. The task was included in the test se- 
ries to disclose drug effects on n body stance: 
and balance. 
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TASK PARTICIPATION 


This measure was based on the number 
of tasks the subject completed. Reactions to 
the pre-treatment tests suggested that such 
a measure might be a significant indication 
of cooperation and/or contact. The subject 
received one point tor each task completed. 


RESULTS OF PSYCHOLOGICAL TESTING 


Men and women were sufficiently similar 
in performance to warrant pooling sexes to 
simplify the presentation of psychological 
test results. The differences between treat- 
ment groups were evaluated by ¢ except in 
cases where measures were in terms of fre- 
quencies or when distributions deviated 
from normal to an extent requiring a non- 
parametric statistic. In such instances chi- 
square or the, U test was 
employed. ae 

Analysis of differences treatment 
groups for the 16. measures yielded only 
- three out of a possible 48 comparisons which 
attained statistical significance beyond the 
0.05. level. The placebo group was more 
variable on Part A of the Apparent Motion 
Discrimination Test than the chlorproma- 
zine group. The chlorpromazine group made 
less errors on the Star Tracing Test than did 
the triflupromazine or placebo groups. 
From these results it appears that the ran- 
dom assignment of patients. to treatment 
sroups fairly well! satisfied the need for 
evenly matched performance in the groups 
before treatment was undertaken. Compari- 


sons of. treatment, groups by chi-square. 


analysis yielded only one significant differ- 
ence. Forty per cent of the triflupromazine 
sroup received fewer unratable items on the 
Lorr Seale for the post-treatment inter- 
views as compared with 18 per cent for the 
placebo group (p < 0.05). 

With the maj jority of test measures all 
‘three treatment groups showed greater per- 
-entage of improvement than the 50 per 
-ent chance fluctuation level. The measures 
opposing the improvement trend were the 
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Lorr Unratable Score, the Rail-Walking 
Error and Time Scores, the Body Sway 
Score, and the Task Participation Score. 
For all but the Rail-Walking Test, these 
discrepancies from the general trend may be 
accounted for in part by scores approaching 
the ceiling on the pre-treatment tests so that 
only a small margin of improvement was 
possible for the majority of patients. 

A more sensitive analysis of changes be- 


tween pre- and post-treatment tests is pre- 


sented in Table 4. Differences between pre- 
and post-treatment measures were computed 
for each subject so that higher scores indi- 


cated greater improvement-and negative 


scores reflected poorer accuracy, coopera- 
tion, consistency, or speed of performance 
on the retest. 


A general improvement was evidenced by 


each of the three treatment groups. Positive 
mean differences scores were obtained on 14 
out of 16 measures by each group. A two- 
tailed test based on the binomial expansion 
indicates this is a deviation from chance 
fluctuation significant for each group be- 
yond the 0.01 level. It must be recognized, 


however, that the measures were not en- 


tirely independent in that some were de- 
rived from the same test, e.g. time and error 
scores. | 
Comparisons between treatment groups 
revealed nine differences significant at the 
0.05 level or better. Triflupromazine and 
chlorpromazine groups showed a significant 
degree of improvement over the placebo 
group on the Lorr Scale Morbidity and 
Unratable Scores. The placebo group, com- 
pared to the chlorpromazine group, showed 
greater reduction in. Part B threshold and 
Part A variability scores on Apparent Mo- 
tion Discrimination. The triflupromazine 
group was significantly improved over the 


- chlorpromazine group and over the placebo 


group in reduction of Star-Tracing errors. 
The triflupromazine group also showed a 
significant improvement over the placebo 
group.in Task Participation. 
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TABLE 4 
Analysis of Difference Scores between Pre- and Post-Treatment Tests 
| cance level of 
~ | diff. between groups 
Test Total N | 40 | Total | N | 41 | Total | N | 44 
Lorr Scale Ratings | | 
Morbidity Score | 9.3 | 15.75 | 40| 8.0 | 14.23 | 41 | 1.5 | 10.83 | 44 |0.02*; — /0.05* 
Unratable Score 3.0 9.22 | 40; 1.0 6.54 | 41 |-1.3 3.97 | 44 |0.01*} — |0.05* 
Porteus Maze Test i | 
T.Q. 4.6 | 15.75 | 29| 7.9 | 17.45 | 27| 7.6 | 17.53/37} — | — 
Morbidity Score 20.5 | 34.04 | 29 18.4 | 28.9 27 13.9 | 37.07 | 37; — | — | — 
Apparent Motion | 
Discrimination Test 
Part A Threshold 0.051; 0.044) 22 | 0.003) 0.048) 30 | 0.021; 0.070) 27; — | — | — 
Part B Threshold 0.011; 0.041) 22 | 0.001) 0.039; 30 | 0.039) 0.085) 27 | — | — |0.05* 
Part Ao? 0.833) 1.038) 22 | 0.491) 0.825) 30 | 1.191) 1.376) 27 | — | — |0.05* 
Part Bo? 0589 1515 22 | 0.320) 0.857) 30 | 0.777 
Dot Judgment Test | | 
Error Score 7.9 | 16.15 | 30] 8.5 | 11.07 | 8.4 | 13.5 | — | 
Time Score 10.2 |147.51 | 30 | 74.2 |178.07 | 29 | 25.12 |160.95 | 35 | — | — 
Star Tracing Test | 
Error Score ; | 26.8 | 43.93 | 31 | 13.7 | 48.75 | 29 |. 2.8 | 52.94 | 36 |0.017/0.01f 
Time Score  —_.| 25.6 | 48.62 | 31 | 13.3 | 49.19 | 29 11.7 | 39.62 | 86; — | — 
Rail Walking Test | 
Error Score _ —1.8 3.70 | 33 |—1.0 4.91 | 32 |—0.6 3.03 | 39; —|—|]— 
Time Score 2.4 | 18.43 | 33} 7.6 | 29.10 | 32; 0.1 | 19.25) 39}; — |} —] — 
Body Sway Test —11.9 {125.70 | 35 |—9.4 /|125.93 | 40 | 13.5 | 85.36) 39; — | — | — 
ask Participation 0.9 1.54 | 40 07 1.33 | 41 0.3 1.08 | 44 10,05") — | — 
Note: Only Ss completing both pre- and post- peer iestafiere included in the analysis. All differ- 


ence scores computed so that higher scores indicate greater apoiracy, or of perform- 
ance. All time scores are reported in units of seconds. | 


* Probability determined by ¢. 


+ Probability determined by Mann-Whitney U. 


DISCUSSION OF PSYCHOLOGICAL TEST RESULTS 


Three trends are notable in the psycho- 
logical test results. 1) All groups showed 
improvement on a significant majority of 
the post-treatment tests. 2) Triflupromazine 
and chlorpromazine groups showed signifi- 
cantly greater improvement than the pla- 
cebo group on the Lorr Scale measures. 3) 
No impairment due to drug side effects was 
observed with the triflupromazine group 
and the placebo group was superior to the 
chlorpromazine group on only two Apparent 
Motion measures possibly to 
side effects. 

The general improvement be 
partially agcounted for by test practice or 
experience although the five-month interval 


between pre- and post-treatment tests would 
seem sufficient to minimize this factor. An- 
other factor possibly producing improve- 
ment in motivation and cooperation was the 
increased nursing care and attention pro- 
vided during the experimental program. 
Since there was a general improvement 
tendency for all groups, the placebo control 
group was necessary to isolate the effective- 
ness of the drugs. An experimental design 
requiring an additional control group tested 
at the same time intervals but given no - 
special treatment or attention would also be 
helpful in. future research. : 
Emphasis may be placed on the Lorr 
Seale ratings in the present study in that 
they the most comprehensiv e 
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evaluation of intellectual and emotional 
functioning in the |test battery. Analysis of 
individual items i ithe Lorr Scale, 1.e. orien- 
tation, emotional lability, and other such di- 
mensions usually sta in psychiatric 


interviews, indicated that the difference in 
the summed or total ratings was attributable 
to generalized psychiatric improvement. It 
was interesting to/note, however, that two 
items rating ct fie and compulsive be- 


havior reversed the general trend and 
showed the drug-treated groups as poorer 
in improvement than the placebo group. A 
relationship between the development of ob- 
sessive-compulsive; defenses and psychiatric 
improvement in chronic hospitalized pa- 
tients is suggested by these data as a hy- 
pothesis for future research. 

Further improvement comparisons be- 
tween groups show that, of the nine sig- 
nificant differences recorded in Table 4, 
triflupromazine was superior in five com- 
parisons and showed relatively less im- 
provement on none;while the chlorpromazine 
and, placebo groups were each superior on 
two of the other four comparisons. These 
results tend to give triflupromazine treat- 
ment some advantages over chlorpromazine 
placebo treatment. 
—s Although impairment was anticipated for 
the drug treated groups on the Porteus Maze 
Test (designed to measure intellectual abili- 
ties of planning and spatial manipulation), 
such impairment was not observed in the 
| present study. Other tests designed to meas- 
ure impairment in body stance and co- 
ordination associated with drug side effects 
also revealed no differences between drug 
and placebo groups. The poorer performance 
of the chlorpromazine group compared 
with the placebo: group on two Apparent 
Motion measures| may be attributable to 
drug side effects but definite sconclusions 
must await further verification of these re- 
sults. Continued investigation of drug side 
effects might profit by the development of 
more sensitive ratings or measures of spe- 
cific parkinsonian symptoms and of) pos- 
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sibly related obsessive-compulsive tenden- 
cies. | 


CONCLUSIONS 


Examination of the results of this in- 
vestigation leaves no doubt that triflupro- | 
mazine is an effective and useful phreno- 
tropic agent. This seems a particularly valid 
conclusion when the nature of-the patient 
group is. considered. All patients treated 


_were classified as chronically ill and were 


considered to have relatively poor prognosis. 
Side by side comparison with chlorproma- 
zine in this series of 124 patients showed 
triflupromazine at least to equal the ef- 
fectiveness of the older drug. It is likely 
that if chlorpromazine had been adminis- 
tered by other than a blind technique larger 
doses would have been prescribed. With re- 
gard to potency, our impression is that for 
equal therapeutic effect, the dosage of tri- 
flupromazine should be approximately one- 
quarter or one-fifth that of chlorpromazine. 
Few patients required a dosage in excess of 
100 mg. of triflupromazine daily and some 
were adequately maintained on 50 mg. 
daily. Toxic central nervous system reac- 
tions, in our experience, seldom occurred un- 
less the daily dosage exceeded 200 mg. 
The battery of psychological tests em- 
ployed in this investigation confirmed the 
clinical finding that triflupromazine pro- 
duced significant improvement in this se- 
ries of hospitalized patients. The techniques 
adopted were such as to preclude the pos- 
sibility that the changes observed were the 
result of chance. The inclusion of a placebo 
group provided an objective estimate of 
changes due both to the increased attention 


received by patients involved in this study 


and to the psychological effects of the ritual 
of taking medicine. 
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BRIEF COMMUNICATION 


COMPARATIVE EFFECTS OF PHENAGLYCODOL AND 
ON ANXIETY REACTIONS 


| PAUL ZUKIN, M.D.~ De VERE G. ARNOLD, Px.D. 
anp CHARLES: R. KESSLER, Px.D. 


A sie was devived to test under con- 
trolled conditions the comparative efficacy 
of phenaglycodol, meprobamate and a pla- 
cebo to reduce the severity of certain, anxi- 
ety-based symptoms in a group of domi- 
ciled, middle-aged, male veterans diagnosed 
as having anxiety reactions. 

-A great deal has been written on the tran- 
quilizing properties of meprobamate since 
its description in 1954 by Berger (2). but 


relatively little has yet appeared in the lit- 


erature on the similar use of phenaglycodol. 

Phenaglycodol is a new central relaxant 
drug belonging to the group of butanediols 
which have shown a neurosedative effect 
when administered 'to animals and humans. 
Structurally new among ataractics, its phar- 


_ macology and mode of action has been de-. 


scribed by Slater et al. (4). 


SUBJECTS | 
Thirty patients’ selected for the study 


were drawn from the population of male 


veteran residents of a VA Domiciliary. This 


_ patient group contains a wide range of med- 


ical conditions, usually of a long-standing 
nature, many of them complicated by the 
presence of anxiety or tension states, aris- 
ing as a reaction to the stresses of disabling 
illness, socioeconomic pressures, encroach- 
ing old age, ete. Fhe aim was to obtain a 
homogenous group in which anxiety and its 


effects were maximized. All those selected 


carried either primary or secondary diag- 


‘The Veterans Adjninistration Center, Los An- 
s ‘les, California, and the University of California 
Los Angeles, School of Medicine. Drugs and 
f: nancial assistance for this study were provided 
( 1rough the courtesy of Eli Lilly and Co. Phenagly- 
¢odol was supplied in the form of Ultran. — 
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noses of chronic anxiety reaction. Those 
with history of psychosis, epilepsy or brain 
damage were excluded. All were ambula- 
tory, of approximately average intelligence, 
well motivated to follow the necessary regi- 
men, and readily able to express and de- 
scribe subjective feelings. The average edu- 


‘cational level was eighth grade, with an 


occupational background of the semiskilled 
and unskilled class. The median age of the 
was 56.2 years. 


RATINGS 


Six symptom areas were designated for 
systematic observation and these were in- 
corporated into a rating scale. Criteria for 
choice of these categories were: a) fre- 
quency of complaint; b) familiarity of con- 
cept to patient; c) ease and reliability of 


rating. The six categories were disturbances 


in sleep, appetite, energy, anxiety, mood and 
intellectual functioning. Patients placed in 
the study were interviewed and given an 
initial rating on each variable using a four- 
point scale as follows: 1 (poor), 2 (fair), 


3 (good), 4 (excellent). 


From this base line, changes 
in clinical status were rated (by the initial 
rater) on a scale extending in half-step in- 
tervals from —2 (much worse) through 0 
(no change) to +2 (much improved). In 
addition to separate ratings in each cate- 
gory, a general overall rating was made, 


taking into account all the symptoms and 


complaints presented by the patient. 


EXPERIMENTAL DESIGN 


Design for the study followed the double- 
blind pattern. The medicine was prepared 
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in identical gelatin capsules containing. 


either 400 mgs. meprobamate, 300 mgs. 
phenaglycodol or a placebo. The dosage se- 
lected was that of the recommended average 
therapeutic dose, one capsule four times a 
day. Patients were under the belief they 
were receiving an uninterrupted six weeks’ 
trial of a single “new tranquilizing medi- 


cine.” At the end of each two-week period, 


patients were changed to a different prep- 
aration until every subject had received all 
three preparations. Each patient thus served 
_as his own control.'The order of presenta- 
tion was systematically altered according 
to the six permutations of three variables 
which were designated sequences 1 to 6. Pa- 
tients were then assigned to a sequence 
based upon a random drawing of numbers 
from (1 to'30. During the six-week period of 
the study, the patients were allowed no 
other “tranquilizing” or sedative medica- 
tion. 

Subjects were interviewed nl. rated 
weekly in the offices at the Domiciliary 
Mental Hygiene Clinic. Since it was desired 
to parallel to some extent the clinical con- 
ditions under which a private physician or 
ward doctor might treat large numbers of 
patients, efforts were made to keep interac- 
tion with the patient on a relatively imper- 
sonal level. Judgments as to change of sta- 
tus were based upon patients’ subjective 
report and clinical impressions gained dur- 
ing 


RESULTS 


| 


28 patients, or 93 per cent, were either im- 
proved or much improved, comparéd to 73 
per cent on phenaglycodol and 40 per cent 
on the placebo. To test the significance of 
the difference between ratings of change, a 
nonparametric statistic, the Wilcoxon 
matched-pairs signed-ranks test (3) was 
used. 


In terms of percentage, on rei in 


oa the three preparations were found to be 
statistically significant. Both meprobamate 


The differences in overall improvement 
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TABLE 1 
Algebraic Sum of Ratings (N = 30) 
Phenaglycodol | _— Placebo 
Sleep 39.5 21.5. 2.5 
Appetite 20.5 12.0 
Energy 15.0 12.0 
Anxiety 35.0 18.5 5.5 
Mood 22.0 11.5 —1.0 
Intellect 5.5 3.5 3.0 


and phenaglycodol differed from the placebo 
in the direction of greater effectiveness at 
the .01 level; meprobamate differed from 
the phenaglycodol at the .02 level: 

The relative effectiveness of the prepara- 
tions can be seen by comparing the alge- 
braic sum of the change in ratings received 
by every patient under each condition, as 
shown in Table 1. These sums for mepro- 


bamate, phenaglycodol and placebo, are 


39.0, 22.5 and 4.5, respectively. Also shown 
are the results with respect to individual 
symptom areas, In sleep, appetite, anxiety 
and mood, there was a highly significant 
degree of improvement of patients on mep- 
robamate as compared to treatment with 
the placebo. Improvement i in energy and in- 
tellectual functioning was not significantly 
greater. 

Comparison of dhesidatyeddel with the 
control condition. ‘indicates that it also was 
effective in reducing disturbances in the 
areas of sleep, anxiety and mood. Although 
appetite was improved, the i increase was not 
significantly emrestt from that while on 
the placebo and, like meprobamate, it was 
relatively ineffective in increasing energy 


_and intellectual functioning. Meprobamate, 


in turn, was significantly more effective than 
phenaglycodol in its capacity to improve 
sleep and appetite and to reduce anxiety. 
There was no difference between them with 
respect to mood, both being equally effec- 
tive. 

There was no beteveen age of 
subject and tendency to improve on either 
medication. | 


Although no ) laboratory studies were done 
on the subjects of this investigation, no 


toxic reactions or significant side effects at- 


tributable to the medication were noted. 


| DISCUSSION 


One of the considerations in any clinical. 


study is the effect ‘of suggestion upon pa- 


tient response. In the present study, 40 per 


cent of the group were improved to some 
degree while on the placebo. This corre- 
sponds with the figures for placebo effect 
generally reported) (1). Although the ef- 
fects of order of presentation were con- 
trolled in the experimental design, an analy- 
‘sis of the data revealed no order difference 
actually oecurred except in the case of the 


placebo. Practically all of the improvement 


due to the placebo took place when it occu- 
pied the first position. When preceded by 
either experimental drug, its effect dropped 
to insignificance. This would seem to lend 
weight to the validity of the clinical im- 
provement produced by meprobamate and 
phenaglycodol. 

It should be pointed out that the results 
found were based upon the uniform admin- 
istration of the recommended therapeutic 
dose of medication.| This was in accordance 
with the purpose of the study to compare 
the relative effects of three preparations un- 


der identical conditions. It is obvious that — 


in clinical practice one would adjust the 
amount and frequency of administration to 
secure optimum results in the individual 
Cage. 


The comparative effects of phenaglyco- 
dol, meprobamate and placebo administra- 
tion on a group of thirty domiciled, middle- 
aged, male veterans with anxiety reaction 
was observed in a double-blind study. Pa- 
tients were maintained on recommended 
average therapeutie doses for two weeks on 
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successive preparations with the order of 


presentation being systemically varied. 
Changes in clinical status were rated in 
weekly interviews on a scale from —2 (much 
worse) to +2 (much improved). 

On meprobamate, 93 per cent of patients 
were improved or much improved in terms 
of overall response. On phenaglycodol, 73 
per cent of patients were similarly im- 
proved, and on placebo 40 per cent. 

With respect to specific symptoms, me- 
probamate administration evoked marked 
improvement in sleep and anxiety level, 


with moderate improvement occurring in 


appetite and mood elevation. No significant 
effect was noted on energy level and intel- 
lectual functioning. 

On phenaglycodol there was a . substantial 
improvement in sleep and anxiety level with 
moderate improvement in mood elevation. 
There was no significant effect on appetite, 
energy level or intellectual functioning. 

Comparison of the relative effectiveness 
of the two drugs indicated that meproba- 
mate was significantly more effective that 
phenaglycodol in improving sleep. and ap- 
petite and in reducing anxiety level. They. 
were equally effective in mood elevation. 
Neither differed significantly from the pla- 
cebo in effect on energy level or intellectual 
functioning. 

No undesirable side effects” were 
with any of the preparations. 
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BRIEF COMMUNICATION 


ASSOCIATION OF PSYCHOSIS WITH 
RENAL GLYCOSURIA 


SAMUEL BOGOCH, MD., PETER REICH; MD. 


While renal glycosuria is of not infrequent 
occurrence (1), its presence in patients suf- 
fering mental disorders appears not to have 
been intensively studied. The present com- 
munication draws attention to this associa- 
tion as it has been observed in a 36 year old 
man hospitalized because of an affective 
psychosis of the manic type. 


Although this was the first 


mission for this highly intelligent patient, a 
history of marked instability of affect and 
poor judgment was present for many years. 
In hospital he was hyperactive, agitated, 
distractible, abusive and quite paranoid. 
Although superficially gay and constantly 
joking, there appeared to be a depressive 
core to his affect. His judgment was poor, 
and he became grandiose, demanding and 
noisy when unable to have a way in the 
most minor pursuits. 

Routine urinalysis detected a two-plus 


glycosuria. Fasting blood sugar varied be- 


tween 54 and 90 mg. per cent on different 
_ days. The sugar was identified as glucose. 
_ Twenty-four-hour urine samples contained 
13.3, 16.3, and 87.5 grams of sugar. Oral glu- 
cose tolerance revealed a flat curve with a 
maximal value of 105 mg. per cent. | 


Total serum bilirubin, urinary amino acid 
nitrogen, and ammonia nitrogen, PSP excre- 
tion, protein bound‘iodine, and serum choles- 
terol were all normal. 

An intravenous glucose tolerance test. 
with 35 grams of glucose showed an immedi- 
ate post-infusion: value of 189 mg. per cent 
and an abrupt drop to 118 mg. per cent in 
20 minutes with a diuresis of 600 cc. in 30 
minutes containing 15.5 grams of glucose. 
Total urinary losses of glucose were 16.2 
grams in four hours. Repetition of the glu- 
cose tolerance test 18 months later revealed 
an even more marked loss of glucose, 27.8 
grams being excreted in the urine in 30 
minutes with blood glucose values at 92 mg. 
per cent 30 minutes post infusion. This ap- 
parent progression of his renal lesion was 
accompanied by a deterioration in his clini- 
cal condition. Intravenous fructose and ga- 
lactose tolerance tests revealed essentially 
normal curves. There was no history of 


other renal disease. One parent, two neph- 


Two postprandial blood sugars were found 


to be 110 mg. per cent one hour after a meal 
and 105 mg. per cent two hours after a meal 
respectively, and postprandial urinary sug- 
ars were 1+ to 3+. Electrolytes, including 


calcium, phosphorus, potassium, chloride, 


and sodium were all within normal limits. 


* Neurochemical Research Laboratory, Massa- 


chusetts Mental Health Center, Boston Psycho-. 


pathic Hospital, Béston, Massachusetts. This work 
has been supported in part by grants from the 
United States Health Service and 
M-1419). 
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ews and a niece have been found to have 
renal glycosuria. Hepatic glycogen storage 
and release were normal in terms of the re- 
sponse to epinephrine. Thus, 0.5 ce. of a- 
1:1000 solution of epinephrine, subcutane- 
ously, produced the following blood sugar 
values at 0, 30, and 90 minutes respectively : 


"58, 106, and 68 mg. per cent. The response 


to insulin was also normal. 
Electroencephalography revealed a gen- 
eral instability with discrete bilateral bursis 
of fast wave activity (20-30/sec.). These 
bursts were. _ exaggerated on fasting 
(8.0 sees. fast activity/min.), did not shance 


on the control intravenous injection of s:- 


line (7.24 secs. fast activity/min.), but di- 


minished appreciably on the intravenous i::- 


| 
| 
| 


| 

¥ 


| | 
| 


PSYCHOSIS AND SEVERE RENAL GLYCOSURIA | 197 


‘ection of 50 per cent glucose (3.82 secs. fast 
.etivity/min.). 

The complex question ¢ arises regarding the 
Ieee that the renal defect possessed 
ly this patient contributes to, or perhaps is 
:esponsible for the psychotic emotional la- 
Lility displayed. While his blood sugar lev- 


cls are sometimes 90-100 mg. per cent, and 


more usually in a lower range 54-80 thg. 
per cent, they have not been observed over 
110 mg. per cent. It is possible that these 
levels, which are normal resting values, 
might not be adequate for the needs of the 
brain during periods of stress. Thus, while 
the normal response to epinephrine brings 
the blood sugar to-a concentration of be- 
tween 125 and 165 mg. per cent, and the 
normal renal threshold prevents the loss of 
this extra sugar making it available for use 
by the brain, the blood sugar level in this 
patient cannot be sustained for more than 
a few minutes above 110 mg. per cent, as 
illustrated by the results of his glucose 


tolerance test. An increase in oxygen con- 


sumption by the brain has been shown to 


occur during anxiety (2). At these times this 
patient’s renal disorder would prevent the 
rise of blood sugar which normally accom- 
panies the increased demands of brain me- 
tabolism. An inadequate supply of glucose 
to the brain during periods of increased 
cerebral demand for glucose during anxiety 
could result in a state of what might be 
termed hypoglycerebral dysfunction. 

While frequent feedings rich in galactose, 
a hexose which he retains in a normal man- 
ner, have been associated with clinical im- 
provement in this patient, no conclusions 
with reference to therapy can be drawn until 
further cases of this type are studied. — 
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> COMMUNICATION 


METRAZOL CONVULS 
| BY SUCC 
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| 
THERAPY MODIFIED 
OLINE 


LEOPOLD N. JUDAH, M D? anp ODDIST D. MURPHREE, Pu D. 


Metrazol, as a means of initio thera- 
peutic convulsions, was formerly much 
used. It fell into disfavor probably because 
of patient fear of the treatment and because 
of the many fractures induced by the se- 
verity of the convulsion. Murray (2) has 
advocated the use of succinylocholine as a 
means of overcoming both disadvantages. 

This is a report on the treatment of 78 
patients at Veterans Administration Hospi- 
tal, North Little Rock, Arkansas, since Jan- 
uary of 1955. This series included 68 cases 
of chronic schizophrenic reaction. The re- 
mainder included one to three cases each of 
mental deficiency with psychotic reaction, 
psychotic depressive reaction, chronic brain 
syndrome secondary to arteriosclerosis, 
chronic brain syndrome secondary to gross 
force, grand mal with psychotic reaction 


The age range. was 20 years to 68 years 
with a median of 36 years.. Apparent dura- 
tion of symptoms leading to hospitalization 
were from two to 30 years with a median 
of 10 years. All but one patient had been 


treated with electric and/or insulin shock 


previously without permanent benefit. None 
had been previously treated with ee 


METHOD 


On treatment days, usually three per 
week, breakfast is withheld. The patient re- 
ceives 1/75 gr. atropine sulphate about 30 
minutes before treatment, which is usually 
given on a rolling cart. Any physician capa- 
ble of handling the rare anoxia can easily 


+ Veterans Administration Hospital, North Little 
Rock, Arkansas. This paper was read at the Ameri- 
can Psychiatric Association, Southern Division 
Meeting, Miami Beach, Florida, 1958. Metrazol 
for this study © oom by Bilhuber-Knoll Corpora- 
tion. 


do dhe procedures. The supine patient re- 


ceives routinely 15 mg. of succinylcholine 
(Anectine) intravenously. We _ formerly 
gave 20 mg. but find that we rarely need 
this much. The needle is left in place and a 
syringe with 4-10 cc. of Metrazol is at- 


tached and the solution is injected rapidly. 


Murray (2) has advocated a short waiting 
period but we have found the time it takes 
to change syrin; es is sufficient. After a few 
seconds there may or may not have occurred 
a mild tonic phase lasting 10 to 15 seconds 
followed almost: “immediately by a mild 
clonic phase lasting from 10 to 75 seconds. 
Subconvulsive responses are rare. 

We have routinely questioned patients 
as to discomfort or fear. Only two professed 
fear. One, although his depression cleared 
well, clung permanently to the idea that we 
would give him electric shock while he was 
unconscious. The other patient said that the 
treatment made him remember his actions 


before entering the hospital and that he no 


longer desired to live with such memories. 
Incidentally the patient’s memories were 
all seemingly accurate. 

Only one patient complained of breath- 
lessness, possibly due to the short interval 
between succinylcholine and Metrazol in- 
jections. No intravenous barbiturates were 
used. All patients received pre- and post- 


treatment, x-rays of dorsal and cervical © 


spine. 

There were no fractures of the thoracic 
spine or any other structures during the 
course of Metrazol treatments, usually 10- 
16 in all, and there were no complaints of 


soreness. Pool and Ault (3) found fractures - 


of the thoracic spine in 33 per cent of cases 


_ treated with conventional electric shock, 


z.e. without Anectine, and in 19 per cent of 
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eases treated with differential cerebral stim- 
ulation without Anectine: Metrazol with 
Aneetine resulting in zero per cent may be 
safer than DCS with Anectine resulting in 
2.6 per cent (Pool and Ault’s data). Fear of 
impending death has never been mentioned. 
Apnea has never been a problem since we 
began to use 15 : of Anectine. With 20 
my. we had one patient who routinely re- 
quired oxygen. The precautions of sand 
bags, air ways and the like have gradually 
been abandoned as we gained experience. It 


is seldom necessary to touch a patient. We 


have to caution new nursing assistants not 
to hold them. The jaw is supported lightly. 


RESULTS 

Twenty-five patients received pre- and 
post-treatment electroencephalograms. In 
no case was there a more unfavorable trac- 
ing than from “normal” to “slightly abnor- 
mal” in tests run within a few days after 
treatment had terminated. All electroen- 
cephalograms returned to their pretreatment 
state within two months. 

Although these patients, as a group, could 
not be considered to be the best material 
for the observation of favorable clinical re- 
sults, it was felt by experienced personnel 
that improvement was at least equal to that 
obtained from eleetroshock therapy upon 
many of the same patients in the past. Along 
with clinical study, a systematic evaluation 
was undertaken to determine the psychiatric 
effects of the Metrazol therapy as objec- 
tively as possible. Twenty patients were 
evaluated with the “ward observation” por- 
tion of the MSRPP. (Multidimensional 
Scale for Rating Psychiatric Patients) be- 
fore, during and after the treatments. These 
scales were completed at weekly intervals. 
In addition, a psychological test battery be- 
fore and after treatment was administered. 

The data show a considerable. reduction 
of overall morbidity during treatment, espe- 
cially near the time of the sixth treatment 
and a gross reduction in the pattern of 
resistive isolation-——catatonic withdrawal. 
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Morbidity on the MSRPP dropped from 
near 19 to below 16. The reduced morbidity 
was not entirely maintained, but gradually 
returned toward the higher level as~thight 
be expected with this type of patient;’The_ 
reduced catatonia (dropping from 4.5 units 
to 3) was maintained for at least one month 
after treatment stopped. Psychologic test 
changes consisted generally of increased 
performance on verbal tasks. These tasks 
were the Wechsler-Bellevue subtests of sim- 
ilarities, vocabulary, arithmetic, and pic- 
ture completion. The Porteus Maze Test 
age was not changed. Nearly all patients 
improved as measured by the MSRPP, 
though not quite half did so on the psycho- 
logic tests. Those who showed no improve- 
ment were no worse, but generally remained 
unchanged. 

We compared the psychiatric and psycho- 
logical response from Metrazol with that 
from electric shock therapy, differential 
cerebral stimulation (DCS). The DCS sam- 
ple is too small (10) to be conelusive. The 
morbidity with DCS did gradually drop 
but not as sharply as with Metrazol. Metra- 
zol does effect a consistent and statistically - 
reliable improvement. Komora and Padula 
(1) also felt Metrazol with Anectine better 
than EST or insulin regardless of whether 
the dominant picture was anxiety or depres- 
sion. We are in agreement on this point also 
—Metrazol, more than DCS, made our pa- 
tients more outgoing, sociable, with better 
contact and easier ward management. 

There were only two difficulties found. 
Metrazol tends to sclerose veins. This can 
be reduced if blood:is drawn into the Metra- 
zol syringe before injections. Occasionally 
the dose of Metrazol must be increased. Af- 
ter several treatments, we generally give one 
or two cubic centimeters more. If necessary, 
the treatment can be repeated three minutes 
after an initial injection which rarely may 
not have produced the desired seizure. The 
treatment is easily administered to resistive 
patients—the only difficulty being that of 
entering some veins. 
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SUMMARY 


We have presented a method of utilizing 
Metrazol shock therapy which obviates the 
‘difficulties which caused its 

in former years. Psychiatric improvement 
with Metrazol therapy, though as with any 
therapy often not maintained, has been 
rather satisfactory at this hospital. Results 
are probably better than with electric shock 
although an adequate sample of the latter 
is not presented here. Metrazol in combing- 
tion with Anectine causes less fear and fewer 
fractures than does electric shock. There i is 
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no need for expensive equipment and few2r 
personnel are needed. It can be used by aiy 
physician who is capable of anne tie 
rare anoxia. | 
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THA). Loathsome Women. McGraw- 
Hill, New York, 1959. ix +. 243 pp. 
$4.50 

[he diagnosis “witch” does not appear in 
the Standard Nomenclature, nor is the 
Biack Art indexed in any of the current 
psychiatric texts. Leopold Stein, a psycho- 
analyst of Jungian persuasion now practic- 
ine in London, not only made this diagno- 
sis of a number of his patients; he reports 
that he has successfully treated a series of 


witches. The present volume is the provoca- | 


tive account of the analyses of four “com- 
posite” female patients in this series. Read- 
ers in the mental health field who can 
afford the suspension of disbelief roused by 
his opening words, “This is a book about 
witches, modern witches....” may profit 
thereby, in understanding the psychopa- 
thology of the witches of old, if not in deal- 
ing with their own patients. 

It is, after all, less than 250 years since 
the last death sentence for witchcraft (never 
executed) was passed in England, and 
scarcely five since the publication of a lit- 
tle book entitled Witchcraft Today by: a 
Manxman who professes to be “a member 
of one of the ancient covens of the Witch 
Cult which still survives” (Gerald B. Gard- 
ner). Dr. Stein’s patients are not of the 
conventional snaggle-toothed, wart-nosed, 
broom-riding variety, however. Nor are 
they eccentric present-day devotees of nec- 


romancy. They are rather, severely neu- | 
rotic women of a sort familiar to practicing © 
psychotherapists, though undoubtedly not 


perceived by them as witches. 


Why, then, does the author see fit to des-_ 
ignate them as such? In the first place, in 
trcating these patients Dr. Stein found him- | 
self at the same time strangely fascinated 


and repelled by them; he experienced un- 
canny feelings in their presence. Impelled 


te further the subject of witch- 
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craft, he Sieceweiad that all his patients 
shared a number of traditional signs by 
which a witch was supposed to be recog- 
nized, e.g.,.all were incapable of weeping 
real tears. During the course of therapy, he 
found himself at various times playing—or 
forced to play—the roles of inquisitor, sac- 
rificial victim, and even the Devil himself. 

Aided by his knowledge of myths and leg-- 
ends, and by the interpretation of his own 
as well as his patients’ dreams, Dr. Stein 
was able to exorcise these women of the un- 
clean spirits which possessed them, or if you 


-will, to aid them on the long, hard road of 


individuation, through the integration of the 
rejected masculine aspects of their person- 
alities. A more technical version of Loath- 
some Women appeared in the Journal of 
Analytical Psychology (1: 59-77, 1956), of 
which Dr. Stein is assistant editor. After 
reading the book, this reviewer made haste 
to obtain a copy of the earlier paper. The 
two publications complement each other‘and 
both are worth reading, though not guaran- 
teed to convince the skeptic that there are — 
“witches among us.” 


A. B. Silverstein 


Mrperort, C. F. The Family in Psycho- 


therapy. McGraw-Hill, 
1957. ix + 203 pp. $6.50 
This book reveals its author as a man of 
courage and conviction. His attempts to re- 
lieve the love-starvation—which he regards 
as central to most psychopathology—cf his 
schizophrenic, depressed, psychoneurotic 
and psychopathic patients are unorthodox 
and often exciting. Unfortunately, they are 
described within a matrix of naive and un- 
satisfying theory, and even the (not quite, 
but almost) verbatim accounts of inter- 
views, while revealing, suffer from super- 
ficial discussion. 
The idea which he has developed most ef- 
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fectively is that of relating-to 
through significant relatives. When patients 
could not tolerate a close relationship with 
the psychiatrist, they could, in his presence, 
achieve some emotional contact with the 
spouses, parents or children from whom they 


craved it. Or, through observing the con-. 


versation between doctor and relatives they 


could obtain something useful for them- 


selves. Body contact was often important, 


as when a husband held his insulin-relaxed 


4 


wife in his arms while he talked about her 
and himself with the psychiatrist. | 

The attempts of the psychiatrist himself 
to use body contact with his paranoid pa- 
tients seem more questionable. Perhaps this 
is because the cases described involved 
women who appear to have been sexually 
stimulated as he rhythmically stroked and 
squeezed their foreheads and hands as they 
lay on a couch with him seated behind. The 
follow-up data do not suggest that’ these 
activities résulted in desirable therapeutic 
consequences. 

The author pays a aie deal of sthention 
to the cultural identity of the Norwegian 


and-German Lutheran patients and families 


of rural Wisconsin where he lives. He feels 


. that the psychiatrist, working with at least 


one family member, should supply the love 
which the family requires “to permit con- 
structive socialization”; his own participa- 
tion in this culture he regards as essential 
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In his he makes an 


distinction between family-oriented and in- 
dividual treatment. a 


.too often, as the 
patient individual therapy, 
he pulls away from, his family and the gap 
is widened . ” and speaking of relatives, 


such as lated and wife seen individually © 


by different therapists, they “...have been 
so accustomed to the siMationship of each 
with his therapist that their capacity for 
romance, learning, and forming general 
principles is dependent on that relationship 
and may no longer be experienced satisfac- 
torily 1 in.the family. 23 

In summary, the psychiatrist who is 
searching for new therapeutic approaches, 
particularly to his psychotic patients, will 
find something of value in this account. His 
search might have _been- made easier, how- 
ever, if the author had offered his clinical 


material and theory i in two or three concise 


papers rather book form. 


| Eugene B. Brody 


RIESE, WALTHER. A History of N eurology. : 


MD Publications New York, 1959. 223 
pp., illus. 
For years Dr. Riese, through his many 
publications, has been widely recognized as 
an ardent historian‘ interested chiefly in the 
development of idéas in medicine. In the 
present volume, this approach is again fol- 


for effective interaction with the families % lowed, for as Dr. Riese states, “The history 


with whom he often speaks Norwegian. This - 


is particularly true for the families of de- 


‘pressive patients, whom he describes as 


trapped in a “cult of cultural tradition” 
and able to change only through the ac- 
ceptance of love, support, and insight from 
a psychiatrist who is one of their own. 

_ Much of Midelfort’s work may be de- 
scribed as brief, superficial, widely-spaced 
(sometimes at intervals of six months or 
longer) group therapy with families. His 
goals are relatively modest and he suggests 
that this kind of group therapy might often 
continue throughout the life of the family. 


of neurology here offered . . . does not tell 
the story: of men; nor does it retrace an un- 
broken line of discoveries, century by cen- 


tury, decade by decade, eminent as the men 


were and important as the discoveries 
proved to be.” In his unique way, he weaves 
concepts with facts—both old and new— in 
dealing with various phases of neurology, 
which include The Function of the Nervous 
System, The History of the Nervous Im- 
pulse, The History of Reflex Action, The 
History of the Doctrine of Cerebral Loccli- 
zation, The Rediscovery of the Whole, Pa'n, 
and The History 7 Diagnosis, Prognosis 


; 


ad Therapy in Neurology. In the chapter 


1 cerebral localization, as in others, Dr. 


Rese discussed critically, in the light of 
hi-tory, many problems with which every 
neurologist is continually confronted—the 
concept of “centers,” the contrast between 
th- localization of.¢erebral functions and of 
ce: cbral symptoms, the vulnerability of dif- 
ferent structures in the brain, restitution 
ani substitution of function (no cerebral 
structure can ever “take over” activities to 
which it made no previous contribution), 
cerebral and spinal shock, release from cere- 


bral inhibition, and so on. 


To refresh the réader’s memory on the 
events in the history of neurology, Dr. Riese 


~ has included, in table form, a 17-page “Neu- 


rological Chronology,” which lists the emi- 
nent neurologists of the past (from Galen 
onward) and their main achievements, in 
relation to the history of civilization and 
the major events in world history. A list. of 
journals specializing -in neurology and an- 
other, of the neurological societies and as- 
sociations of the world (together with ad- 
dresses), are also provided. 

No matter which text or texts in clinical 
neurology one consults the most, he should 
have Riese’s text as a supplement. 


| Webb Haymaker 


Pierce, JouN R. Davin, Epwarp E., Jr. 
Man’s World of Sound. Doubleday & 
-Co., New York, 1958. 287 pp., illus. 
$5.00 | 


This volume is an unusually lucid and 


_readable account of many aspects of sound 


and particularly its part in human commu- 
nication. The book is written from the point 
of view of the physicist and the communica- 
tion engineer. It summarizes the great re- 
eent advances in the analysis of the acous- 
tical. characteristics of speech, in many 
aspects of psychoacoustics, 1.e. the science 
oi “what we hear,” in the physiology of 
hearing, and in the insight yielded by in- 
formation theory. Itdeals, among other 


t]ings, with the intelligibility of speech and 
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with the quality and fidelity of reproduced 
sounds such as music. The numerous dia- 


grams and graphs throughout the book are 


particularly clear and helpful. The scope 
of the book is so wide that no one or two 
men could be fully expert in all of the fields 
that are surveyed. The authors have done 
exceptionally well, however, in summariz- 
ing current information and ideas without 
getting too deeply involved in the techni- 
calities of methods or the interpretation of 
controversial points. A brief but well-chosen 
list of more specialized books and mono- 
graphs is included. 

This book may appeal to readers of this 
journal for two very different reasons. First, 
it will have a strong non-professional appeal 


for those who are “hi-fi” enthusiasts. Deal- 


ers in hi-fi equipment and recordings often. 
say that physicians as a group are their best 
customers. Doctors are foremost among: 
those who appreciate the combination of the. 
esthetic pleasure from good music with an 
additional satisfaction derived from techni- 
cal excellence of the mechanism that repro- 
duces it. Also they are interested in the reac- 
tions of a listener, whether to speech or 
music, and in the workings of the human > 
sense organs and nervous system. For them, 
this book should prove fascinating reading. — 

Second and more importantly, neurolo- 
gists and psychiatrists have, or should have, 
a professional interest in the process,.of hu- 
man communication by language. For them 
the mechanism of speech and hearing, the 
systematic description of man’s abilities-to 
hear and to discriminate various sounds, in- 
cluding the sounds of speech, and the many 


factors that determine the intelligibility of 


speech constitute a related technical area 
in which they should be informed. A brief 
chapter describes common defects of speech 
and hearing, including those that are due 


to brain injury. Here the’ authors quite 
’ properly point out that they are laymen, 
that they are not writing a handbook for 
the ailing, and that persons with such de- 


fects should seek professional advice. Here 
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the doctor suddenly. finds himself 1 in the i. 
‘sition of a critic rather than merely a an in- 
terested reader. 

The authors of Man’s World of Sound 
permit themselves a little philosophizing 
here and there. They do not hesitate'to point 
out the importance and also ‘the “wonder” 
of language and communication.’ This is 
quite proper in a semi-technical book, al- 
though some readers may object -that these 
discussions are sometimes rather anthropo- 
morphic, as for example when certain physi- 
ological mechanisms are characterized as 
“ingenious.” Other readers may feel that the 
central wonder of nature is not so much 
communication by language of thoughts and 
emotions as it is the very existence of the 
thoughts, memories, and emotions that are 
to be communicated. This~reviewer, who 
approached auditory communication as a 
_ special area of neurophysiology rather than 
as a branch of acoustics and electrical engi- 
nétring, is one of these. This is, however, a 
personal matter. There is no doubt of the 
central importance of communication in the 
development of human culture and civiliza- 
tion. It is one faculty that most clearly sets 
the human species apart from others. In 
general our “wonder” is likely to be great- 
est for something that is just outside our 
own area of expert competence but on which 
our own interests directly impinge. We mar- 
vel particularly at things which we do not 
fully understand but which we know enough 
about to recognize both ‘their importance 
and their complexity. Physics, biology and 
psychology all present such problems. 

Few of us deal with problems that lie 
entirely within one discipline, but the body 
of scientific knowledge i is too great for any- 


one to encompass, ‘except in broad outline, 
the parts outside his immediate area, Each. 


of us gains from the-perspective of a sum- 
mary of a related area. It is exactly that 
which this book gives: a readable yet accu- 
rate and authoritative overview of “man’s 
world of sound.” 


Hallowell Davis 
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Buackwoop, W., Mc- 
MEnNeEmy, W. Meyer, A. AND Nor- 
MAN, R., M.| Edwerd 
Arnold Ltd., London (In the U.S., + 
Williams & Wilkins Co.), 1958. vi 
640 pp., illus. $20.00 ) | 

The special field of neuropathology is 
represented | by relatively few texts at least 
in English; ‘certainly by almost none pre- 
tending to deal with modern concepts, tech- 
niques, problemé and interpretation. In fact, 
from the point of view of a “living,” func- 
tional approach; most. of the study of dis- 
eased cells and tissues now appears in the 
guise of one form or another of physiological 


or chemical analysis. In other words, the. 


‘modern’ pathologist i is beginning to be quite 
different from the élassical (and now rather 
sterile) student of the altered morphology 
of dead tissue subsequent to its exposure to 
numerous processes which of themselves 


radically distort its structure. It is now well 


known that the time honored “fixation” and 
“staining” procedures completely destroy 
any important basis for comparison. of cells 


_ subjected to them with the normal, or rather 
the in vivo counterpart. As a result of such 


developments plus numerous new cell ana- 
lytical methods (at all levels from molecu- 
lar orientation and enzyme content and 
localization to submicroscopic structural 
determinations with the electron, x-ray, in- 
terference, fluorescence, ultra-violet, reflect- 
ing and flying-spot microscopes as well as 
the recent advances in tissue culture tech- 
niques) a new generation of pathologists has 
arisen, and with them new vistas in the 
study of diseased tissues and the experi- 


mental approach to their origin and inter- 


pretation. One has only to consider the 
names of many recent books and journals 
such as “Analytical Cytology”, “Biophysi- 
cal-and Biochemical Cytology,” ete. to rea- 
lize the remarkable change that the last few 


‘years have brought about. 


It is, thus, with mixed feelings that one 
considers the present volume which at- 
tempts to take into account both the old aid 


| : 


4 


thc new. There is no question here concern- 
ine the adequate and well-documented cov- 
erige of the fundamental classical pictures 
of neuronal histopathology and general neu- 
ral tissue disease. Nor is there any doubt 
that the authors are well aware of the new 
trends in the field,!as evidenced by their 
statement that, “These new explorations 
must start from a base of existing knowl- 
edge... .” Their decision has been to provide 


the latter and be. very tentative about the © 
former. Although this allows for the presen- 


tation of such valuable information here, 
this reviewer, at least, feels a certain dis- 
appointment over the fact that it was not 
decided to minimize the classical by con- 
densation and elimination (of many things 
that are probably in ‘error anyhow) and to 
expand consideration of the newer ap- 
proaches. As far as the material included 
goes; clear and sensible (and not overen- 
thusiastically misdirected) discussions are 
presented of neural vascular, infectious, 


traumatic and demyelinating disease as well 


as of anoxias, epilepsy and malformations 
(tumors are covered in a separate volume). 
A rather unusual ‘aemuce is entitled “Psy- 
choses of Obscure Pathology.” Not only the 
chapter, but the exact meaning of its title 
could be discussed at some length. Suffice 


it to say that it does a better job of assem- » 
bling briefly the current knowledge dealing 


with material relevant to this borderline 
question of the organic substrate or con- 
comitants of psychosis than can usually be 
found. There have been some omissions, and 
as is usual with text. books it is already well 
behind the most recent observations, but it 
serves as a reasonable introduction to this 
complex and —n area of investiga- 
tion. 

Certainly the vobuate will be a useful 


addition to the libraries of all those con- > 


cerned with nervous system problems. It is 
an elegant book, very beautifully done— 
which it should be for its not inconsiderable 
priee, 


| Robert G. Grenell 
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RENDER, HELENA W. AND WEISS, Ouca M. 


Nurse-Patient Relationships in Psy- 

- chiatry. 2nd ed. McGraw-Hill, New 

York, 1959. vii + 319 pp. $5.95 

The present volume is a revision of a 
pioneer work published in 1947 under the 
same title by the senior author. It purports 
to present an up-to-date approach in nurs- 
ing care of the as ill for ease nurs- 
ing students. 

_ This textbook begins with a statement of 
the meaning and objectives of psychiatric 
nursing which is debatable in many ways. 
While other professions such as social work 
and psychology, and other nurse authors, 
forge ahead in indicating how treatment of 
psychiatric disturbance involves interper- 
sonal relationships among any one or all 
professional workers and the patient, this 
work states that, “treatment is essentially 
an interpersonal relationship between the 
patient and the physician.”. Moreover, the 
text asserts that “the study of psychiatric 
nursing pivots around pathologieal behav- 
ior” while other nurse authors point out the 


importance of the nurse also studying the 


assets—the healthy behavior of the patient | 
—and favoring further development along 
these lines. 

In comparing this new edition with the 
first one there are very few significant ad- — 
ditions. The table of contents is almost iden- 
tical. A new bibliography, a different de- 
scription of schizophrenia and sociopathic 
disturbances, a section on dance therapy, 


-the inclusion of some legal aspects, and a 


reference to psychosomatic illness are 
among the favorable changes. Moreover, © 
procedures for holding patients have been 
omitted which this reviewer saw as an im- 


provement. Many of the more recent func- 


tions of the nurse in psychiatric work are 
not included, for example—group work, 
problems in one-to-one relationships, ward 
milieu management, and leadership of the 
nursing team. | 

The first edition was such a radical de- 
parture from previous symptom-centered 
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